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INTRODUCTION, 


XlIE  NOVUM  ORGANON  was  first  published  in  the  year  1620, 
five  years  before  the  death  of  its  great  author.  He  was,  con 
sequently,  advanced  in  years,  when  he  placed  before  the  eyes 
of  men  this  portion  of  the  work  of  which  he  had  dreamed  and 
thought  almost  from  his  earliest  days.  He  had,  when  quite  a 
youth,  sketched  out  the  plan  of  it,  giving  to  it  the  ambitious 
title  of  "  Partus  temporis  maximus ;"  and  although  he  after 
wards  withdrew  this  high-sounding  name,  it  does  not  appear 
that  he  thought  the  less  of  his  work,  or  doubted  that  it  would 
produce  effects  to  be  felt  throughout  all  time.  We  have  the 
testimony  of  Rawley,  in  his  Life  of  Bacon,  to  the  care  and 
thought  expended  upon  it ;  "I  myself,"  says  the  biographer, 
"  have  seen  at  the  least  twelve  copies  of  the  Instauration,  re 
vised  year  by  year  one  after  another,  and  every  year  altered 
and  amended  in  the  frame  thereof,  till  at  last  it  came  to  that 
model  in  which  it  was  committed  to  the  press,  as  many  living 
creatures  do  lick  their  young  ones,  till  they  bring  them  to 
their  strength  of  limbs."  Besides  this,  Bacon  was  at  the  pains 
to  bring  out  sketches  of  parts  of  the  Instauration  ;  some  of 
which  are  extant,  others  not.  Thus  we  have  a  fragment  entitled 
"  De  Interpretationc  Natura? ;"  another  called  "  Cogitata  et 
visa,"  which  contains  many  of  the  Aphorisms  of  the  first  book 
of  the  Novum  Organon,  and  a  "  Filum  Labyrinthi ;"  beside 
the  "  Parasceue,"  a  preparation  for  the  3rd  part  of  the  Instau 
ration,  and  many  other  imperfect  pieces.  His  object  in  sending 
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these  forth  into  the  world  was.  apparently,  to  prepare  men's 
minds  for  the  ureat  work,  whoso  object  and  character  were  so 
unlike  what  was  ordinarily  taught  in  those  days,  that  he 
deemed  it  necessary  not  to  produce  it  too  suddenly  or  boldly. 
As  it  was.  the  Noyuni  Organon  was  not  well  received  at  the 
first.  The  king  made  a  joke  on  it.  as  jokes  were  then  wont  to 
be  made,  rather  witty  and  very  profane  :  sir  K.  Coke  made 
bad  rhymes  against  it  :  even  sir  T.  Bodley  censured  it  ;  people 
generally  seemed  to  suppose  it  was  something  to  admire,  some 
thing  very  deep  ;  and  in  an  awkward  way  they  tried  to  ad 
mire : — as  indeed  they  have  gone  on  dointr  till  within  the  last 
half  centnry.  It  was  the  fashion  to  acquiesce  in  Bacon's 
greatnes>.  but  it  was  anything  but  the  custom  to  verify  bis 
reputation  by  the  study  of  his  works.  The  book  had  at  first 
more  honour  abroad  than  at  home;  and.  as  so  often  happens 
when  men's  minds  are  not  ecjual  to  that  which  is  set  be 
fore  them,  the  illustration  of  the  .Method  (vi/.  Nov.  ( )r<r.  II. 
I  1-20)  attracted  infinitely  more  attention  than  the  Method 
itself,  and  than  those  noble  jewels  of  thought  which  lie  scat 
tered  thickly  over  the  surface  of  the  earlier  portion  of  the 
work.  The  discussion  of  the  Form  of  Heat  was  reprinted 
separately  :  and  the  cumbrous  system  of  Tables  there  pour- 
t rayed,  together  with  the  vague  conclusions  arrived  at.  were 
held  up  to  universal  admiration.  A  more  intelligent  respect 
for  Bacon  is  gradually  taking  the  place  of  this  faulty  and  blind 
reverence  ;  and  while  men  criticise  the  Haws  in  the  structure 
of  that  noble  mind,  they  also,  let  us  hope,  (jfive  all  the  more 
hearty  praise  to  the  marvellous  excellences  which  it  displays. 

The  Xovinn  Organon  was  but  a  little  fragment.  In  it, 
indeed,  are  contained  those  principles  and  thoughts  which 
occupied  Bacon's  mind  all  his  life  through  :  and  we  cannot 
be  far  wronu'  in  considering  the  rst  book  and  the  opening  of 
the  2nd  as  the  most  important  of  all  his  philosophical  writings. 
They  certainly  lift  the  veil  which  lianas  over  his  conception  of 
the  realm  of  knowledge,  and.  though  it  is  but  a  description  of 
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the  Method,  a  mere  instrument  i'or  the  discovery  and  explana 
tion  of  truth,  still  it  contains  so  much  deep  thought,  and  so 
many  valuable  incidental  statements,  that  it  must  be  ranked 
very  high  among  the  books  which  make  up  the  literary  heri 
tage  of  England.  I  said  that  it  is  but  a  fragment.  For  he 
sketched  out  a  perfect  work,  of  which  it  was  to  be  quite  an 
inferior  part :  and  even  of  that  part,  the  book,  as  we  have  it, 
contains  only  a  small  portion.  He  purposed  to  divide  the 
"  Instauratio  Magna"  (for  this  is  the  title  of  the  whole)  into 
six  parts ;  and  from  the  Preface  to  it,  (which,  unlike  most 
authors,  he  wrote  first,)  and  from  the  "  Distributio  Operis."  we 
have  full  information  of  his  object,  and  of  the  intention  of  each 
of  those  six  parts. 

(1).  First  came  the  '•  Partitiones  Scientiarum,"  a  map  of 
knowledge,  as  it  was  at  the  time;  a  brief  description  of  the 
existing  state  of  the  whole  of  learning;  with  its  deficiencies 
noted,  its  divisions  marked  out,  and  due  credit  given  to  what 
was  good.  This,  an  introduction  to  the  whole,  to  map  out  the 
whole  land,  which  Bacon  hoped  to  colonise  and  cultivate,  was 
first  sketched  out  in  the  Advancement  of  Learning,  and  after 
wards  published  at  much  greater  length  in  Latin  in  the  "  l)e 
Augmcntis  Scientiarum,"  in  the  year  1623.  This  division  alone 
was  completed. 

(2).  Next  came  the  Novmn  Organon ;  the  new  Instrument 
(or  Logic,  as  he  delights  to  call  it)  by  whose  means  Nature 
may  be  induced  to  yield  up  her  secrets  for  the  good  of  man. 
It  was  to  commence  with  a  destructive  treatise ;  a  treatise 
which  should  clear  away  the  phantoms  and  illusions  which  had 
crowded  thickly  around  knowledge  :  there  was  to  follow  a  very 
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brief  account  of  the  object  on  which  this  new  instrument  was 
to  be  employed ;  then,  in  detail,  descriptions  of  the  nine  "  au- 
xilia  intellectus,"  which  were  to  assist  the  mind  in  the  Interpre 
tation  of  Nature,  and  in  true  and  perfect  Induction.  (Nov. 
Org.  II.  9,1.)  Of  these  nine  parts  but  one  is  complete;  and  of 
the  others  hardly  any  trace  remains.  And  it  should  always  be 
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remembered  by  those  who  criticise  the  Method  of  the  philoso 
pher,  that  of  that  Method  only  a  very  small  part  has  been 
laid  before  us.  The  Novum  Organon,  then,  is  instrumental, 
and  puts  into  men's  hands  the  means  by  which  they  may  suc 
cessfully  appeal  to  Nature. 

(3).  The  third  division,  which  he  entitled  "  Phenomena 
Universi,"  was  intended  to  be  a  vast  collection  of  observed 
facts,  and  of  results  of  experiments,  with  a  view  to  the  building 
up  of  a  new  Philosophy.  These  were  to  be  gathered  by  the 
industry  of  men ;  and  to  be  sorted  and  sifted  by  the  Method 
or  Instrument  provided. 

(4).  The  fourth  part  of  the  Installation,  called  the  "  Scala 
Intellcctus,"  seems  to  have  been  intended  for  the  preservation, 
in  the  exact  order  of  their  discovery,  of  some  of  the  most 
striking  of  the  results  of  the  new  Method :  illustrations,  in 
fact,  of  those  chapters  in  the  Nov.  Org.  (I.  100 — 105.)  which 
point  out  the  ascending  and  descending  character  of  the  Baco 
nian  Induction. 

(5).  Next  was  to  follow  a  specimen  of  that  new  philosophy,  to 
which  all  was  to  be  introductory,  and  which  was  to  crown  the 
whole.  "  Prodromi  sive  Anticipationcs  Philosophia}  secunda)." 
These  seem  to  have  been  intended  partly  to  prepare  the  mind 
for  the  new  Philosophy,  so  that  men  should  not  be  entirely 
dazzled  when  that  so  bright  light  broke  upon  them  ;  and 
partly,  "  tanquam  foenus,  usque  dum  sors  haberi  possit"  (I)is- 
trib.  Operis),  to  be  a  pledge  of  results,  and  to  console  the 
eagerness  of  mankind;  lest  weary  with  so  long  preparation, 
and  desiring  the  comforts  and  "  fruit"  of  civil  life,  they  should 
abandon  the  new  way,  and  walk  on  contentedly  in  the  narrow 
never  altering  limits  of  the  old  paths. 

(6).  And  lastly,  we  have  the  "  Philosophia  secunda,  sive 
Scientia  activa ;"  a  complete  system  of  Philosophy ;  an  Ency- 
clopaxlia  of  all  knowledge,  duly  arranged ;  in  fact,  a  summary 
of  all  that  the  Sciences  have  done  or  can  do  towards  enlarging 
the  limits  of  man's  Knowledge  or  his  Power.  This  last  branch, 
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stretching,  as  it  was  intended  to  do,  across  the  whole  domain 
of  knowledge,  Bacon  was  fain  to  confess,  lay  beyond  his  skill 
and  power ;  and  he  left  it  to  posterity  to  be  filled  up.  It  is  as 
though  his  "•  Instauratio  Magna"  gradually  enlarged  its  bor 
ders,  and  from  beginning  as  a  book  ended  as  knowledge  itself. 
It  is,  indeed,  doubtful  whether  he  believed  that  this  part  would 
ever  take  the  form  of  a  book  at  all. 

Thus  then  it  appears  how  small  a  portion  of  the  great 
scheme  is  filled  up :  and  of  that  small  portion  filled  up,  what 
a  little  piece  is  that  which  the  Novum  Organon  covers ! 

But  in  the  history  of  the  world's  growth  it  holds  a  promi 
nent  place.  He  who  was  "  ad  literas  potius  quam  ad  aliud 
quicquam  natus,  et  ad  res  gerendas  nescio  quo  fato  contra 
genium  suum  abreptus,"  (De  Augm.  Scient.  VIII.  3.)  has  by 
posterity  been  restored  again  to  his  proper  sphere.  The  sad 
history  of  his  political  career  is  indeed  now  attacked  and  now 
defended ;  but  it  has  ceased  to  occupy  the  minds  of  men. 
Francis  Bacon  lives  as  a  Philosopher,  not  as  a  courtier,  in  the 
imperishable  memorials  of  his  genius.  And  yet  he  was  not  the 
first  man  who  advocated  or  who  practised  an  experimental 
method ;  nor  are  his  thoughts  always  original,  or  always  just. 
His  glory  is  that  he  seized  the  truths  which  were  beginning  to 
emerge  from  the  darkness  of  the  days  that  were  past ;  that 
he  adorned  them  with  a  genius  'and  a  poetry  which  remind 
us  of  the  beauties  of  Plato  ;  that  he  boldly  attacked  systems 
supported  by  the  strength  of  logical  precision,  and  backed  by 
the  authority  of  centuries  and  the  opinion  of  millions ;  that  he 
was  peculiarly  gifted  to  see  the  connections  of  different  sciences 
one  with  another ;  that  he  recognised  the  relationship  in  which 
the  human  mind  stands  towards  the  outer  world  ;  that  he  had 
almost  a  prophetic  foresight ;  and,  finally,  that  he,  loved  Na 
ture,  as  "  the  handmaid  of  Religion,"  and  had  a  consistent 
and  unchanging  aim  before  him — the  appeal  to  facts  as  they 
are  in  the  world  rather  than  to  theories  or  speculations,  and 
the  belief  that  Nature  will  not  mislead  those  who  e;o  to  her 


x  INTRODUCTION. 

JOT-  knowledge — since  liy   Nature  we  mean   the  hand  of  (iod 
Himself. 

And,  as  1  have  before  said,  the  Novum  Organon  is  the  in- 
strniuent  to  be  used  for  this  end.  It  is  the  means  of  preparing 
us  for  the  entry  of  Truth.  The  Intellect  is  to  be  purified,  and 
levelled,  so  that,  like  a  polished  mirror,  (to  use  Bacon's  o\vn 
simile.)  it  mav  reflect  with  truth  (he  rays  of  light  which  fall 
u])on  it. 

Nor  do  I  know  any  higher  praise  that  can  be  given  to 
Bacon  than  that  Nc\\ton  evidently  had  studied  his  works 
deeply,  used  his  terms,  and  practically  carried  on  the  work  he 
had  IK  inm  :  verifying  many  of  his  guesses,  and  interpreting 
triumphantly  the  facts  of  Nature,  into  whose  constitution  he 
had  obtained  a  deep  and  true  insight. 

And  vet  as  a  Method  the  Novum  Organon  cannot  be  said 
to  be  successful — it  certainly  is  not  followed  at  this  day  as 
such:  it  did  its  work,  and  has  been  superseded:  and  if  we 
were  to  study  Bacon  for  the  sake  of  the  Method,  we  should 
become  subject  to  "  Idola  Theatri"  almost  as  untrue  and  dan 
gerous,  as  those  against  which  lie  himself  fights  so  manfully  in 
the  first  book.  We  may  look  into  the  method  as  a  matter  of 
curiosity  :  but  we  must  not  endeavour.  I  think,  to  accept  or  to 
apply  it. 

What  then.'1  Is  the  use  of  the  Novum  Organon  thus  to  be 
narrowed  in  its  limits  '(  And  is  it  worth  our  while  to  spend 
labour  on  it.  if  it  is  but  a  matter  of  curiosity,  and  has  even  a 
tendency  to  lead  us  astray  ?  These  are  questions  which  na 
turally  surest  themselves,  and  deserve  consideration. 

In  the  first  place,  I  need  not  repeat  myself  as  to  the  intrin 
sic  worth  of  much  of  the  Novum  Organon.  No  one  who  has 
studied  the  work  with  any  attention  can  fail  to  recognise  this. 
Every  sentence,  in  a  great  part  of  the  book,  is  pregnant  with 
suggestions  and  thoughts  which  will  richly  repay  us  for  the 
labour  expended  on  it.  Secondly,  there  is  enough  difficulty  in 
the  manner  in  which  the  book  is  put  together  to  make  it.  on 
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that  score,  excellent  practice  for  students ;  a  great  part  of 
whose  education,  it  should  ever  be  remembered,  lies  in  obtain 
ing  the  power  of  grasping  the  truths  contained  in  books  in  the 
best  way,  i.  c.  in  the  power  of  reading  with  attention  and 
profit;  by  no  means  one  of  the  easiest  parts  of  education.  And, 
thirdly,  though  the  method  of  the  Novum  Organon  is  errone 
ous,  or,  at  least,  inapplicable,  as  a  whole  ;  parts  of  it  (as,  for 
example,  the  ';  scala  ascensoria  et  descensoria,")  are  most  ad 
mirable  ;  and  are  of  constant  use  in  the  progress  of  the 
sciences. 

I  trust  then  that  I  shall  be  pardoned  if  I  spend  a  little  time 
in  detailing  the  manner  in  which  I  believe  the  Novum  Organon 
may  be  best  studied ;  and  in  recommending  a  few  of  the  works 
which  may  be  profitably  read  with  it. 

First  ;  it  will  be  well  to  limit  the  amount  to  be  studied. 
There  is  a  natural  division  of  the  book,  as  near  the  middle  as 
possible  ;  and  the  two  halves  may  be  taken  quite  separately. 
Physical  students,  who  from  curiosity  take  an  interest  in  the 
history  of  the  growth  of  natural  sciences,  will  find  much  to  re 
pay  them  in  the  latter  half  of  the  Book.  For  although  many 

X.      v  o  « 

of  the  "Prerogative  Instances"  arc  fanciful,  and  some  arc  coin- 
fused  ;  and  though  the  examples  adduced  are  such  as  now 
would  not  be  allowed  :  still  many  of  the  chapters  contain  very 
judicious  hints  and  statements ;  and  sonic  of  the  Instances 
(such  as,  for  example,  the  y taring  or  the  crucial]  arc  ex 
tremely  useful  in  physical  discovery  at  this  day.  There  are, 
too,  guesses  and  suggestions,  which  have  since  been  verified  : 
and  as  a  curious  record  of  the  state  of  knowledge  at  the  be 
ginning  of  the  seventeenth  century,  these  Aphorisms  (II.  22— 
52)  are  worthy  of  attention. 

But  the  general  reader  will  be  content  to  give  a  rapid 
glance  at  these  latter  Aphorisms,  and  will  spend  his  time 
chiefly  on  the  first  Book  and  the  first  ten  Aphorisms  of  the 
second  ;  for  these  contain  the  valuable  part  of  the  work.  The 
"  vindemiatio  prima  de  forma  calidi."  (i.  e.  II.  ir — 20)  will 
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scarcely  detain  any  one  very  long.  It  is  an  illustration  briefly 
given  of  the  first  steps  of  the  process  as  Bacon  proposed  it  : 
and  if  these  Aphorisms  did  not  contain  some  statements  as  to 
the  usage  of  the  term  Form,  they  would  scarcely  deserve  any 
recommendation — for  the  subject  of  Heat  is  of  course  far 
better  treated  in  such  works  as  Turner's  Chemistry,  or  even 
in  Herschel's  Discourse  on  the  Study  of  Natural  Philosophy. 

The  First  Book  is  almost  entirely  preparatory.  From  Aph. 
i — 37  we  have  some  general  introductory  statements;  from 
Aph.  38 — 92  we  are  employed  on  the  clearance  of  hindrances; 
Aph.  93 — 115  give  us  the  ''grounds  of  Hope;"  and  Aph. 
116 — 130  are  employed  in  answering  objections  and  doubts 
which  might  be  urged  against  the  new  Method.  Then  in 
Book  II.  i  — 10  we  have  a  very  brief  account  of  the  ends  pro 
posed  ;  the  discovery  of  Latent  Process,  Latent  Structure, 
and  finally,  (the  crown  of  all)  of  Form. 

The  student  will  do  well  first  to  read  all  this  rapidly,  and  in 
the  English  ;  so  as  to  obtain  a  general  conception  of  Bacon's 
style  of  thinking  and  of  his  object :  then  he  may  take  the 
Latin  Text,  (for  no  translation  can  do  justice  to  it,  or  stand  in 
its  stead) ;  and  read  it  carefully  and  thoughtfully.  Bacon's 
language,  like  the  secret  things  of  Nature,  will  not  unfold  all 
its  treasures  to  the  hasty  passer-by  :  he  who  will  learn  his  full 
meaning  and  worth  must  first  sojourn  with  him  and  become 
his  friend. 

I  know  no  better  commentary  on  the  Novum  Organon  than 
Sir  ,T.  Herschel's  Discourse.  It  provides  frequent  illustration 
and  example  ;  but,  above  all,  it  contains  a  fair  and  clear  expo 
sition  of  that  modern  method  of  interrogating  Nature,  which 
has  its  origin  in  Bacon's  writings  ;  though  the  growth  of  Na 
tural  Philosophy  lias  led  men  to  abandon  the  pursuit  of  that 
method  which  Bacon  recommended  to  notice.  In  Playfair's 
Dissertation  in  the  Encycl.  Brit.  (Preliminary  Volume)  will  be 
found  an  analysis  of  the  work,  with  many  valuable  observa 
tions.  There  is  also  an  account  of  the  Nov.  Org.  published 
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in  the  Library  of  Useful  Knowledge,  which,  though  scarcely 
correct  in  its  divisions  of  the  work,  &c.,  is  still  worthy  of  being 
consulted.  But  no  student  should  neglect  Dugald  Stewart's 
Philosophy  of  the  Human  Mind.  No  philosophical  writer  has 
over  studied  Bacon  with  greater  profit :  he  was  among  the  first 
who  raised  the  minds  of  men,  and  led  them  to  look  into  Bacon's 
writings,  and  to  judge  for  themselves,  and  to  profit  from  them. 
They  whose  turn  of  mind  leads  them  that  way,  will  find 
that  Sir  I.  Newton's  writings  are  those  of  a  man  who  was  well 
acquainted  with  the  mind  and  phraseology  of  Bacon.  Nor 
may  we  omit  Bp.  Butler's  Sermons  —  a  grand  application  of 
the  Inductive  principles  of  observation  to  the  study  of  man's 
moral  nature. 

I  mention  these  works,  because  in  the  Notes  subjoined  to 
this  volume  I  have  illustrated  chiefly  from  them  ;  thinking- 
it  better  to  do  so,  as  they  are  likely  to  be  in  most  stu 
dents'  reach.  In  those  notes  I  have  endeavoured  simply  to 
explain  and  illustrate  the  meaning  of  the  Author,  and  to 
point  out  some  of  the  lines  of  thought  which  he  suggests  ; 
and  this  I  have  done  specially  with  a  view  to  those  branches  of 
education  which  are  chiefly  followed  at  Oxford.  From  Ger 
man  metaphysicians  I  have  taken  nothing  ;  partly  because  I 
am  but  scantily  acquainted  with  them ;  but  still  more  because  it 
does  not  seem  to  me  that  their  mind  and  way  of  thought  have 
anything  really  in  common  with  Bacon's.  And  I  trust  that 
wherever  error  may  be  noticed,  allowance  will  be  made  ;  for 
a  first  attempt  at  illustrating  so  varied  and  so  profound  an 
Author  must  be  both  defective  arid  liable  to  mistakes.  It  is  a 
matter  of  astonishment  to  me  that  no  extensive  collection  of 
notes  should  have  hitherto  been  made  on  the  Novum  Orga- 
non,  or  indeed  on  any  part  of  Bacon's  writings.  Let  me  hope 
that,  having  made  the  attempt,  I  may  thereby  induce  others 
to  go  on  with  it. 

This  edition  was  undertaken  principally  at  the  request,  and 
with  the  advice  of  one  to  whom  I  had  hoped  to  have  submitted 
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it  tor  approbation  before  it  went  out  into  the  world.  It  has 
pleased  God  that  it  should  he  otherwise.  Instead  of  it,  I  have 
but  the  inelaneholy  satisfaction  of  expressing  my  gratitude  for 
the  kindness,  and  my  sorrow  at  the  sudden  removal  of  the  late 
Dean  of  Christ  Church. 

My  thanks  are  due  to  many  friends  who  have  helped  me, 
and  shewn  an  interest  in  the  work  which  has  been  my  compa 
nion,  my  amusement,  and  often  my  solace,  during  the  last 
vear  :  and  I  am  especially  under  obligations  to  the  Rev.  T.  V. 
Bayne,  M.  A..  Student  of  Christ  Church,  for  the  valuable  assist 
ance  which  he  gave  me  with  much  patience  and  expense  of 
time,  during  the  revision  of  the  translation.  My  thanks  are 
also  due  to  my  friend  and  pupil.  K.  Southcy,  Esq.,  whose  coun 
sel  was  of  the  greatest  service  to  me  in  the  composition  of  such 
of  the  notes  as  refer  to  Physical  Sciences. 

It  onlv  remains  for  me  to  commend  this  volume  to  the 
public,  with  the  hope  that  the  study  of  Bacon's  writings  will 
afford  them  the  same  pleasure  and  profit  which  it  has  given 
me. 

CUKIST  Cnriicn, 

June  7.  1*5;;. 


THAT  PAKT  OK  TIIK 


DISTRIBUTIO    OPER1S 


WHICH   RELATES  TO  THE  NOVUM   ORGANON. 


Ejus  constituuntur  Partes  sex. 

Priina  ;    Partitioned  Scientiaruni. 

Sccunda  ;  Novum  Organ uni.  sive  Indicia   de  Interpretatione 

Naturae. 
Tertia  ;   Pluenomena  Uriiversi,  .nve  Historia  naturalis  et  ex- 

perimentalis  ad  condendam  Philosophiam. 
Quarto, ;  Scala  Intellectus. 

Quinta ;  Prodromi,  sive  Anticipationes  Philosophiae  seeunda?. 
Serta ;  Pliilosophia  secunda,  sive  Scientia  aotiva. 

-  Porro  praitervecti  artes  vetcrcs,  intellcctum  huma- 
nuni  ad  trajicicndum  instruemus.  Destinatur,  itaque.  parti  sc- 
<Minda3  doctriria  do  meliorc  et  perfectiore  usu  rationis  in  rerum 
inquisitione,  et  de  auxiliis  veris  intellcctus  ;  ut  per  hoc  (quan 
tum  conditio  humanitatis  et  mortalitatis  patitur)  exaltetur  in 
tellcctus,  et  facilitate  amplificetur  ad  Natura?  ardua  et  obscura 
superanda.  Atque  ea  est,  quam  adducimus,  ars  (quam  Inter- 
pretationem  Naturw  appellare  consucvimus)  ex  genere  LogicaQ ; 
licet  plurimum,  atque  adeo  immensum  quiddam,  intersit.  Nam 
et  ipsa  ilia  Logica  vulgaris  auxilia  et  prapsidia  intellectui  moliri 
ac  pararc  profitetur  :  et  in  hoc  uno  consentiunt.  Differt  autem 
plane  a  vulgar! ,  rebus  prsecipue  tribus  ;  viz.  ipso  tine,  ordine 
demonstrandi,  et  inquirendi  initiis. 
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Nam  link'  nostnv  Sciontiae  tinis  proponitur,  ut  inveiiiantur 
iion  Argumenta.  sed  artes  ;  nee  principiis  eonsentanea,  sed  i])sa 
priiicipia  ;  nee  rationcs  probabilcs,  sed  designationcs  et  indica- 
tiones  operuni.  Itaque  ex  intcntione  diversa,  diversus  sequitur 
eftectus.  Illic  cniin  adversarius  disputatione  vincitur  ct  con- 
stringitur  ;  hie  Natura  opere. 

Atque  cum  hujusmodi  fine  eonveniunt  demonstrationum 
ipsarum  natura  et  ordo.  In  Logica  enim  vulgar!  opera  fere 
universa  cirea  syllogismum  consumitur.  De  Inductione  vero 
dialectic!  vix  serio  cojntassc  videntur :  lev!  mentione  earn  trans- 

O 

mittentes.  ct  ad  disputationis  formulas  properantcs.  At  nos 
demonstrationem  per  Syllogismum  rejicimus,  quod  confusius 
agat  et  Naturam  emittat  e  manibus.  Tametsi  enim  nemini 
dubium  esse  possit,  quin,  qua?  in  inedio  termino  eonveniunt,  ea 
et  inter  so  conveniant,  (quod  est  mathematicao  cujusdam  eerti- 
tudinis);  nihilominus  hoc  subest  fraudis,  quod  Syllogismus  ex 
|)ropositionibus  eonstct.  propositiones  ex  verbis.  verba  autcm 
notionum  tesscrnn  ct  signa  sint.  Itaque  si  notioncs  ipsa?  mentis, 
(qua?  verborum  quasi  anima  sunt,  et  totius  hujusmodi  structural 
et  fabrics  basis)  male  ae  tcmerc  a  rebus  abstractor  et  vagac, 
nee  satis  definitaj  ct  circumscripta4,  dcnique  multis  modis  vitiosae 
fucrint,  omnia  ruunt.  Kejicimus  igitur  Syllogismum  ;  ncquc 
id  solum  quoad  prineipia  (ad  qua)  ncc  illi  earn  adhibent),  sed 
ctiam  quoad  propositiones  mcdias ;  quas  cducit  sane  atque  par- 
turit,  utcunque  Syllogismus  ;  sed  operum  sterilcs  ct  a  practica 
remotas,  ct  plane  quoad  partcm  aetivam  scientiarum  incompe- 
tcntes.  Quamvis  igitur  rclinquamus  Syllogismo  et  hujusmodi 
<lemonstrationibus  famosis  ac  jactatis  jurisdictionem  in  artes 
popularcs  et  opinabiles  (nil  enim  in  liac  parte  movemus) ; 
taincn  ad  Naturam  rerum  Indiu-tione  per  omnia,  et  tarn  ad 
minores  propositiones  quam  ad  majores,  utimur.  IiKluctioneni 
enim  censemus  earn  esse  demonstrandi  foi-mam.  qua1  scnsum 
tuctur.  ct  Xatnram  ])remit.  et  operibus  imminct  ac  fere  irnmi- 
scetur, 

Itaquo  ordo  (nioqnc  demonstrandi  plane  invertitur.     Adhuc 
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enim  res  ita  geri  consuevit,  ut  a  sensu  et  particularibus  prinio 
loco  ad  inaximc  genoralia  advoletur,  tanquam  ad  polos  fixos 
circa  quos  disputationes  vertantur ;  ab  illis  ca?tera  per  me 
dia  deriventur :  via  certe  compendiaria  sed  pra?cipiti ;  et  ad 
Naturam  impervia,  ad  disputationes  vero  proclivi  et  ac- 
commodata.  At  secundum  nos  Axiomata  continenter  et  gra- 
datim  excitantur,  ut  non  nisi  postremo  loco  ad  generalissima 
veniatur  :  ea  vero  generalissima  evadunt,  non  notionalia  sed 
bene  terminata,  et  talia  qua?  Natura  ut  revera  sibi  notiora 
agnoscat,  qua?que  rebus  ha?reant  in  medullis. 

At  in  forma  ipsa  quoque  Inductionis,  et  judicio  quod  per 
earn  fit,  opus  longe  maximum  movemus.  Ea  enim  de  qua 
Dialectic!  loquuntur,  qua?  procedit  per  enumerationem  simpli- 
cem,  puerile  quiddam  est,  et  precario  concludit,  et  periculo  ab 
instantia  contradictoria  exponitur,  et  consueta  tantum  intuetur ; 
nee  exitum  reperit. 

Atqui  opus  est  ad  scientias  Inductionis  forma  tali,  qua?  expe- 
rientiam  solvat  et  separet,  et  per  exclusiones  ac  rejectiones  de- 
bitas  necessario  concludat.  Quod  si  judicium  illud  vulgatum 
Dialecticorum  tarn  operosum  fuerit,  et  tanta  ingenia  exercu- 
erit ;  quanto  magis  laborandum  est  in  hoc  altero,  quod  non 
tantum  ex  mentis  penetralibus,  sed  etiam  ex  Natura?  visceribus 
extrahitur  ? 

Neque  tamen  hie  finis.  Nam  fundamenta  quoque  scientiarum 
fort i us  deprimimus  et  solidamus,  atque  initia  inquirendi  altius 
sumimus,  quam  adhuc  homines  fecerunt :  ea  subjiciendo  exa- 
mini,  qua?  Logica  vulgaris,  tanquam  fide  aliena,  recipit. 
Etenim  Uialectici  principia  scientiarum  a  scientiis  singulis  tan 
quam  mutuo  sumunt ;  rursus  notioncs  mentis  primas  veneran- 
tur  ;  postremo  informationibus  immediatis  sensus  bcne  dispositi 
acquiescunt.  At  nos  Logicam  veram  singulas  scientiarum  pro- 
vincias,  majore  cum  imperio  quam  penes  ipsarum  principia 
sit,  debere  ingredi  decrevimus ;  atque  ilia  ipsa  principia  puta- 
tiva  ad  rationes  reddendas  compellere,  quousque  plane  con- 
stent.  Quod  vero  attinet  ad  notiones  primas  intellectus  ;  niliil 
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t.'st  em-inn.  (|iia-  intolloetus  sil»i  poi-missus  congessit,  qiiin  nobis 
pro  suspecto  sit,  nor  villo  modo  ratuni.  nisi  uovo  jndicio  so 
stitcrit.  et  sooundnm  illud  pronunciatum  t'uerit.  Quin  ctiani 
sensns  ipsius  informationes  multis  modis  excutimus.  Sonsus 
onini  t'allunt  utiquo  ;  sod  et  errores  suos  indicant  ;  vorum  orro- 
ros  pnesto,  indicia  eornm  longe  petita  snnt. 

Duplex  autein  est  Sensus  culpa  ;  aut  eniin  destituit  nos,  ant 
decipit.  Nam  primo.  plnrima'  snnt  res  qua'  scnsum  etiain 
recte  dispositmn.  nee  nllo  modo  impeditnin,  effugiunt  :  ant  sub-' 
tilitate  totius  corpoi-is.  ant  partinm  minntii^.  ant  loci  distantia, 
ant  tarditate  atcpie  ('tiam  velocitatc1  motns,  ant  tamiliantato 
ohjecti,  ant  alias  ol>  cansas.  Ne<]ne  rursus,  ulii  Sensus  rein 
tenet,  pretensiones  ejns  admodnm  n'rma,'  snnt.  Xam  testimo- 
ninm  et  int'ormatio  Sensus  semper  ost  ex  analoiria  hominis,  non 
ex  analoo;ia  nnivei'si  :  atcpu?  magiio  prorsns  errore  asseritur, 
Sensum  esse  mensnram  rernm. 

Ita(|iie  nt  his  oocurratur;  nos  multo  ct  fido  ministerio  auxi- 
lia  Sonsus  undique  conquisivimns  et  contraximus ;  ut  dcstitu- 
tionihus  substitutioues.  vai'iationibns  rectih'cationes  snppediten- 
tnr.  Xetpu'  id  molimni1  tain  instruments  quam  experimentis- 
Ktenim  experimentorum  lonov  major  est  snbtilitas.  quam  Sen 
sus  ipsius,  licet  instrument'!*  cxquisitis  adjuti ;  (do  iis  loquimur 
oxpcrimentis.  (|iia-  ad  intcntionem  ejns  <piod  qiuuritur  perite  et 
secundum  artem  excogitata  et  apposita  sunt).  Itaque  percep 
tion!  sonsus  immediate  ac  propria,'  non  nuiltuin  tribnimns;  scd 
co  rein  dednciinns.  nt  .Census  tantum  do  experimento,  experi- 
mentnm  do  re  judicet.  Quare  existimamus  nos  sensus  (a  quo 
omnia  in  natnralibns  petenda  sunt.  nisi  forte  libeat  insanire) 
Antistites  i-eli^iosos,  ot  oraculorum  ejus  non  imperitos  Tntcr- 
pretos  nos  pnestitisse  ;  nt  alii  prot'essionc  quadam.  nos  rcipsa 
Scnsum  tueri  ac  colere  vidcamur.  Atque  hujusmodi  sunt  ea. 
qua1  ad  lumen  ipsum  Xaturao  ejusipie  accensionera  ot  immissio- 
nem  paramus  :  qiu'P  per  so  sufficerc  possent,  si  intcllectus  bu- 
manns  a^quus  et  instar  tabulae  abrasa?  essct.  Sod  cum  mentcs 
bominnm  miris  modis  adco  obsessa^  sint.  nt  ad  veros  rerum 
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radios  excipiendos  sincera  ot  polita  area  prorsus  desk ;  necessi- 
tas  qiuedam  ineuinbit,  ut  ctiam  huic  rei  rcincdiuin  qugerendurn 
esse  putemus. 

Idola  autein.  a  quibus  oceupatur  Mcns,  vol  adscititia  sunt, 
vcl  innata.  Adscititia  vero  immigrarunt  in  rncntes  hominum, 
vel  ex  Philosophorum  placitis  et  seeds,  vcl  ex  perversis  legibus 
demonstration imi.  At  innata  inhaerent  naturae  ipsius  iutellec- 
tus,  qui  ad  errorem  lunge  proclivior  esse  deprehenditur,  quam 
sensus.  Utcunque  enini  homines  sibi  placeant,  et  in  aclmira- 
tioncm  mentis  humana?  ac  fere  adorationern  ruant,  illud  certis- 
simuin  est — sicut  speculum  inaequale  reruin  radios  ex  figura  et 
sectione  propria  iminutat,  ita  et  mentcm,  cum  a  rebus  per 
sensum  patitur,  in  notionibus  suis  expediences  et  comminiscendis 
baud  optima  fide  rerum  naturae  suum  naturam  insererc  et  im- 
misccre. 

Atque  priora  ilia  duo  Idolorum  genera  ajgre,  postrema  vero 
baec  nullo  modo  evclli  possunt.  Id  tantum  relinquitur,  ut  indi- 
ccntur ;  atquc  ut  vis  ista  mentis  insidiatrix  notetur  et  convin- 
(.•atur,  ne  forte  a  destructione  vetcrum  novi  subinde  errorum 
surculi  ex  ipsa  mala  complexione  mentis  pull ulcnt;  eoque  res 
recidat,  ut  errores  non  extinguantur,  scd  permutentur  :  verum 
e  contra,  ut  illud  tandem  in  aeternum  ratum  et  fix um  sit,  Intel- 
lectuin  nisi  per  Inductionem,  ej usque  formain  legitimam,  judi- 
care  non  posse.  Itaquc  doctrina  ista  do  expurgatione  intellec- 
tus,  ut  ipse  ad  veritatem  babilis  sit,  tribus  redargutionibus 
absolvitur :  rcdargutione  Philosophiarum,  redargutione  De- 
monstrationum,  et  redargutione  Rationis  humana)  nativaj.  His 
vero  explicatis,  ac  postquam  demum  patuerit,  quid  rcrum  na- 
tura,  quid  mentis  natura  ferat  ;  cxistimamus  nos  thalamum 
Mentis  et  Universi,  pronuba  divina  bonitate,  stravisse  et  or- 
nas^e.  Epithalamii  autein  votimi  sit,  ut  ex  co  connubio  auxilia 
humana,  et  stirps  inventorurn,  qu*  necessitates  ac  miserias 
hominum  aliqua  ex  parte  doment  ct  subigant,  suscipiatur. 

Han-  vero  est  Operis  pars  secunda. 


SEREN1SSIMO 


SERENISSIMO    POTENTISSIMOQUE    PRINCIPI 
AC    DOMINO    NOSTRO, 


DEI  GRATIA  MAGN^E  BRITANNIA,  FRANCIS,  ET 
HIBERNLE  REGI,  FIDEI  DEFENSORI,  &c. 

SERENISSEVIE  POTENTISSIMEQUE  REX. 

POTERIT  fortasse  Majestas  tua  me  furti  incusare,  quod 
tantum  temporis,  quantum  ad  ha?c  sufficiat,  negotiis  tuis  suffu- 
ratus  sim.  JSTon  habco  quod  dicam.  Temporis  enim  non  fit 
restitutio ;  nisi  forte  quod  detractum  fucrit  temporis  rebus 
tuis,  id  memoriae  nominis  tui,  et  honori  saaculi  tui  reponi  pos- 
sit ;  si  rnodo  ha3c  alicujus  sint  pretii.  Sunt  certe  prorsus  nova  ; 
etiam  toto  genere  :  sed  descripta  ex  veteri  admodum  exem- 
plari,  mundo  scilicet  ipso,  et  natura  rerum  et  mentis.  Ipse 
certe  (ut  ingenue  fatear)  soleo  aestimare  hoc  opus  magis  pro 
partu  temporis,  quam  ingenii.  Illud  enim  in  eo  solummodo 
mirabile  est ;  initia  rei,  et  tantas  de  iis  qua?  invalucrunt  suspi- 
ciones,  alicui  in  mentem  venire  potuisse.  Caetera  non  illibenter 
sequuntur.  At  versatur  proculdubio  casus  (ut  loquimur)  et 
quiddam  quasi  fortuitum,  non  minus  in  iis  qua?  cogitant  homi 
nes,  quam  in  iis  qua?  agunt  aut  loquuntur.  Verum  hunc  casum 
(de  quo  loquor)  ita  intelligi  volo,  ut  si  quid  in  his,  qua?  affero, 
sit  boni,  id  immense  misericordiae  et  bonitati  divina?,  et  felici- 
tati  temporum  tuorum  tribuatur  :  cui  et  vivus  integerrimo  af- 
fectu  servivi,  et  mortuus  fortasse  id  cftecero,  ut  ilia  posteritati. 
nova  hac  accensa  face  in  philosophise  tenebris,  praalucere  pos- 
sint,  Merito  autem  tcmporibus  regis  omnium  sapientissimi  et 
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dortissimi  reyeneratio  ista  et  instauratio  scientiarum  debetur. 
Superest  petitio,  majestate  tua  non  indigna  ;  et  niaxiiue  om 
nium  t'aciens  ad  id  quod  agitur.  Ea  ost,  ut,  quaudo  Salomonem 
in  plurimis  rot'cras.  judiciorum  gravitate,  regno  pacifieo,  oordis 
latitudine,  librorum  deniquo,  quos  composuisti,  uobili  varietate: 
etiain  hot1  ad  cjusdcm  regis  excmplum  adtlas,  ut  cures  historiam 
naturalcm  et  cxperimentalem,  verain  et  sevoram,  (missis  philo- 
logit-is)  et  (jiue  sit  in  ordiue  ad  coudendam  philosophiam,  deiii- 
(jue  qualem  suo  lot-o  describemus,  congeri  et  pertici :  ut  tandem 
]H)st  tot  mundi  abates  pliilosophiae  et  sciential  non  sint  amplius 
pcnsiles  et  aerea?,  set!  solidis  experientiic  omnigena?,  ejusdem- 
(jue  bene  pensitata1.  nitantur  t'untlamentis.  Equidem  Orynnnin 
pra'bui ;  verum  materies  a  rebus  Jpsis  petenda  est.  Deus  Op- 
timus  Maximns  Majestatem  tuam  din  servet  incolumem. 

Screnissiuue  Majestati  Tuac 
St-rvus  dcvinctissimus  et  devotissimus, 

FRANCISCUS  VEHULAM, 
CANCKLLABIUS. 


NOVTIM  ORGANUM, 


SIVP: 


INDICIA1  VEEA  DE  INTEEPEETATIONE 
NATTIER, 


PR^FATIO. 

2  de  natura,  tanquam  do  re  explorata,  pronun- 
tiare  ausi  sunt,  sive  hoc  ex  animi  fiducia  fecerint,  sive 
ambitiose  et  more  professorio ;  maximis  illi  philoso- 
pliiam  et  scientias  detrimentis  affecere.  Ut  enim  ad 
fid  em  faciendam  validi,  ita  enim  ad  inquisitionem  ex- 
tinguendam  et  abrumpendam  efficaces  fuerunt :  neque 
virtute  propria  tantum  profuerunt,  quantum  in  hoc 
nocuerunt,  quod  aliorum  virtutem  corruperint  et  per- 
diderint.  Qui  autem  contrariam  huic  viam  ingressi 
sunt,  atque  nihil  prorsus  sciri  posse  asseruerunt,  sive 
ex  sophistarum  veterum  odio,  sive  ex  animi  fluctna- 
tione,  aut  ctiam  ex  quadam  doctrinae  coj)ia,  in  hanc 
opinionem  delapsi  sint,  certe  non  contemnendas  ejus 
rationcs  adduxerunt :  veruntamen  nee  a  veris  initiis 
sententiam  suam  derivarunt,  et,  studio  quodam  atque 

1  Indicia — not  "  Suggestions"  or  rendered  it  "  Guide." 

"  Indications,"  as  it  has  been  usually  2  The  Dogmatists  :  for  whom  see 

translated,  but  rather  in  the  sense  of  Bk.  I.   Aph.  67.     The  other  class, 

"  Delatio  rei  occultae,"  "  Tnforma-  opposed    to    them,   is   that   of  the 

tion."     I  have  ventured  to  use  the  "  Sceptics." 
concrete  for  the  abstract,  and  have 
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affectatione  provccti,  prorsus  inodum  excesserunt.  At 
antiquiores  ex  Gnvcis;i  (quorum  scripta  perierunt)  inter 
pronuntiamli  jactantiam  et  acatalepsioi  desperationem 
prudentius  se  sustinuerunt :  atque  de  inquisitionis  dif- 
ficultate,  et  rerum  obscuritate,  sappius  querimonias  et 
indio-nationes  miscentcs,  et  veluti  frauium  mordentes, 

O 

tamen  propositum  inhere,  atque  nature  se  immiscere 
non  destiterunt :  consentanenni  (ut  videtnr)  existiman- 
tes,  hoc  ipsuin  (videlicet  utnim  aliquid  sciri  possit)  non 
dispntare,  sed  experiri  :  et  tamen  illi  ipsi,  impetu  tan- 
tinn  intellectus  usi,  regulam  non  adhibuerunt,  sed 
oinnia  in  acri  meditatione  et  mentis  volutatione  et  agi- 
tatione  perpetua  ])osucrunt. 

Xostra  autein  ratio,  u.t  operc  ardun,  ita  dictu  faoilis 
est.  Ea  enim  est,  ut  eertitudinis  gradus  constituanms, 
sensum  per  reduetionein  qnandam  tueamur  ',  sed  men 
tis  opus,  quod  sensum  subset |uitur,  plerurnque  rejicia- 
mus:';  novam  autcm  ot  certain  viam,  ab  ipsis  sensuum 
perceptionibus,  mcnti  ajieriamus  et  muniamus.  Atque 
hoc  proculdubio  viderunt  et  illi,  qui  tantas  dialectica? 

3  Cf.  I.  Apli.7i,89.  and  De  Auffin.  ut   sensus  tantuin  de  experimento, 
Sc.  III.  4.  experimentum  de  re  judicet.    Quare 

4  Shaw    explains     this     difficulty  exist iinainus    nos    sensus  Antistites 
thus :"  By  contriving  ways  of  trans-  reli^iosos,  el  oraculoruni  ejus  nou 
Tnitting  things  in  a  jiro])er  manner  imperitos    Interpretes    nos    praesti- 
to  the  senses,  that  a  true  judgment  tisse  :    ut    alii    j)rofessione   (juadam, 
may  he  formed  of  them  when  thus  nos    reipsa   sensum   tucri   ac  colere 
again    brought    under    view."      It,  videamur." 

seems  simply  to  mean  "strengthen-  ;'  Rejecting    those   hasty   conclu- 

ing  and  defending  the  authority  of  sions  to  which  the  Intellect  left  to 

the  senses  by  keeping  them  within  itself   will    leap    immediately    after 

their  proper  limits ;"  as  Bacon  says  sensible  appreciation.      Here  again 

(I.  126.)    "  sensui   non   derogamus  the  Distributio  throws  light  on  the 

sed  ministramus."     It  will  be  best  meaning   "  Quod    vero    attinet    ad 

explained,  perhaps,  by  reference  to  notiones    primus    intellectus;    nihil 

that  part  of  the  "  Distributio  ope-  est  eorum,  qua?  intellectus  sibi  per- 

ris,"  which  refers  to  the  Nov.  Org.  missus    congessit,    quin    nobis    pro 

where  he  says,  "  Perception!  sensus  suspecto  sit,  nee  ullo  modo  ratum, 

immediata?  ac  i)ropria^  non  multum  nisi  novo  judicio  se  stiterit,  et  secun- 

tribuimus  :  sed  eo  rem  deducimus,  dum  illud  pronunciatum  fuerit." 
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partes  tribuerunt.  Ex  quo  liquet,  illos  intellectui  ad- 
minicula  qussivisse,  mentis  autem  processum  nativum 
et  sponte  moventem  suspectum  liabuisse.  Sed  serum 
plane  rebus  perditis  hoc  adhibetur  remedium  ;  post- 
quam  mens,  ex  quotidiana  vits  consuetudine,  et  audi- 
tionibus  et  doctrinis  inquinatis  occupata,  et  vanissimis 
idolis  obsessa  fuerit.  Itaque  ars  ilia  dialectics,  sero 
(tit  diximus)  cavens,  neque  rem  ullo  modo  restituens, 
ad  errores  potius  figendos  quam  ad  veritatem  aperien- 
dam  valuit.  Restat  unica  sal  us  ac  sanitas,  ut  opus 
mentis  universum  de  integro  resumatur ;  ac  mens  jam 
ab  ipso  principio  imllo  modo  sibi  permittatur,  sed 
})erpetuo  regatur ;  ac  res,  veluti  per  machinas,  conficia- 
tur.  Sane  si  homines  opera  mechanica  nudis  mauibus, 
absque  instrumentorum  vi  et  ope,  aggressi  essent, 
quemadmodum  opera  intellectualia  nudis  fere  mentis 
viribus  tractare  non  dubitarunt ;  parvs  admodtini  fuis- 
sent  res,  quas  movere  et  vincere  potuissent,  licet  operas 
enixas,  atque  etiam  conjtinctas  i>raestitissent.  Atque 
si  paulisper  morari,  atque  in  hoc  ipsum  exemplum, 
veluti  in  speculum,  intueri  velimus ;  exquiramus  (si 
placet)  si  forte  obeliscus  aliquis,  magnitudine  insignia, 
ad  triumph i  vel  hujusmodi  magnificentiae  decus  trans- 
ferendus  esset,  atque  id  homines  nudis  manibus  ao-o-re- 

Oo 

derentur,  annon  hoc  magns  cujusdam  esse  dementis 
spectator  quispiam  rei  sobrius  fateretur  ?  Quod  si 
numerum  augerent  operariorum,  atque  hoc  modo  so 
valere  posse  confiderent,  annon  tanto  magis  ?  Sin 
autem  delectum  quendam  adhibere  vellent,  atque  im- 
becilliores  separare,  et  robustis  tantum  et  vigentibns 
uti,  atque  hinc  saltern  se  voti  compotes  fore  sperarent, 
annon  adhuc  eos  impensius  delirare  diceret  ?  Quin 
etiam  si,  hoc  ipso  non  contenti,  artem  tandem  athleti- 
cam  consulere  statuerent,  ac  omnes  deinceps  manibus 

B  2 
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et  lacertis  et  nervis  ex  arte  bone  unctis  et  medicatis 
adesse  juberont,  aiinon  prorsus  cos  dare  operain,  ut 
cum  ratione  qtiadam  et  prudentia  insanirent,  clamaret? 
Atque  homines  tamen  simili  malesano  inipetn,  et  con- 
spiratione  inutili,  feruntur  in  intellectualibus;  duni  ab 
in^eiiioruni  vel  multitudine  et  consensu,  vel  excellen- 
tia  et  a(Mimine,  ma^nu  sporant ;  aut  etiam  dialectica 
(qua*  qua'dam  atliletica  censeri  possit)  mentis  nervos 
robnrant  :  sod  interim,  licet  tanto  studio  et  eonatu,  (si 
qnis  vero  judicaverit)  intellectum  nudnm  ajiplicare  non 
de^inunt.  Manifestissimum  atitem  cst  in  omni  opc>re 
maii'iio.  quod  manus  liominis  ]>ra-stat,  sine  instrumentis 
ct  machinis  vires  nee  singuloruin  intend!,  nee  omnium 
coire  |>osse. 

ItafjiK^  ex  lii^  <]u;e  diximus  pnvmissis,  statuimus  duas 
esse  res,  de  quibus  homines  plane  monitos  volumus,  IK» 
forte  ilho  ens  fuo-jmit  ant  pra'tereant.  Qiiarnm  prima 
ImjuMnodi  (>st  :  fic'ri  f'ato  quodam  (ut  existimamns) 
bono.  ad  extinu'iicndas  ct  depollendas  contradictiones 
et  tumores  animorum,  ut  et  veteribus  honor  et  reve- 
rentia  intacta  et  imminuta  maneant (>,  et  nos  destinata 
perfirei-v'.  et  tamen  moilesti;v  nostra1  f'rnctiim  perciperc 
possimus.  Nam  nos.  si  profiteamur  nos  meliora  afferre 
(|uam  antitjui,  eandcm  (jiiam  ill!  viam  in^ressi,  nulla 
verborum  arte  efh'cere  possimus,  (juiu  inducatur  qua' 
dam  ingenii.  vel  excellentia1,  vel  facultatis  comparatio 
sive  eontentio  :  non  ea  (piidem  illicita  ant  nova; 
(quidni  enim  possimus,  jiro  jure  nostro,  ue(jue  eo  i|>so 
alio  quam  omnium,  si  (piid  aj>ud  eos  non  i-ecte  inveu- 
tum  aut  ])ositnm  sit.  reprehendere  aut  notare?)  sed 
tamen  utcunque  justa  aut  permissa;  nihilominus  imjiar 
fortasse  fuisset  ea  ij>sa  eontentio.  ob  virinm  nostrarum 
modum.  ^^erum  quum  per  nos  illud  agatnr,  ut  alia 

fi  n.  1.32-35. 
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oinnino  via  intellectui  aperiatur  illis  intentata  et  in 
cognita,  commutata  jam  ratio  est;  ccssant  studiuni  et 
partes;  nosque  indicis  tantummodo  ])ersonain  sustine- 
mus;  quod  mediocris  certe  est  auctoritatis,  et  fortunae 
cujusdam  ])otius,  quam  facnltatis  et  excellentine.  Atque 
ha?c  moniti  species  ad  personas  pertinet,  altera  ad  res 
ipsas. 

Nos  siquidem  de  deturbauda  ea,  qua;  mine  floret, 
philosopliia,  act  si  qua;  alia  sit,  aut  erit,  hac  emendatior 
aut  auctior,  minime  laboranms.  Neque  enim  offici- 
mus,  quin  philosopliia  ista  recepta,  et  ali-e  id  genus, 
disputationes  alant,  sermoncs  ornent,  ad  professoria 
munera  et  vitae  civilis  compendia,  adhibeantur  et  va- 
leant.  Quin  etiarn  aperte  significamus  et  declaramus 
earn,  quam  nos  adducimus,  philosophiam  ad  istas  res 
admodum  utilem  non  futuram.  Non  prsesto  est;  ncque 
in  transitu  capitur ;  neque  ex  pracnotionibus  intellectui 
blanditur;  neque  ad  vulgi  captuni,  nisi  per  utilitatein  et 
effecta,  descendet. 

Siut  itaque  (quod  felix  faustiunque  sit  utrique  parti) 
duae  doctrinarum  emanationes,  ac  duan  dispensationes ; 
dua;  similiter  contemplantium  sivc  philosophantium 
tribus,  ac  veluti  cognationes ;  atque  illae  neutiquam 
inter  se  inimica;  aut  alienee,  sed  foederatse  et  matuis 
auxiliis  deviricta? :  sit  denique  alia  scientias  colendi, 
alia  inveniendi  ratio.  Atque  quibus  prima  ])otior  et 
acceptior  est,  ob  festinationem,  vel  vita)  civilis  rationes, 
vel  quod  illam  alterani  ob  mentis  infirmitatem  capere 
et  com])lecti  non  possint,  (id  quod  longe  plurimis  acci- 
dere  necesse  est)  optarnus,  ut  iis  feiiciter  et  ex  voto 
succedat  quod  agunt,  atcjue  ut  quod  sequuntur  teneant. 
Quod  si  cui  mortalium  cordi  et  curse  sit,  non  tantum 
inventis  hairere,  atque  iis  uti,  sed  ad  ulteriora  pene- 
trare;  atque  non  disputando  adversarium,  sed  operc> 
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iiaturani  vincere;  denique,  non  belle  et  probabiliter 
opinari,  sed  certo  et  ostensive  scire;  tales,  tanquam 
vcri  sc'ientiaruni  n'lii.  nobis  (si  videbitur)  so  adjungant ; 
ut  omissis  natunr  atriis,  qua1  inh'niti  contriverunt,  adi- 
tus  aliquamlo  ad  interiora  patefiat.  Atqiie  ut  inelius 
intclligamur,  ut(|iie  illud  ipsuni.  quod  volmnus,  ex  110- 
minibus  impositis  ina^is  familiaritcr  occurrat  ;  altera 
ratio,  sive  via,  auticipnfin  ini'titi*' ;  altera,  interpretatio 
nainr«\  a  nobis  appellari  consuevit. 

Kst  (>tiain  quod  petendum  videtur.  Nos  oerte  cogi- 
tationein  sust'epinius,  et  curain  adhibuimus,  ut  (juae  a 
nobis  proponentnr,  non  tantuni  ^•era  essent,  sed  etiain 
ad  aniinos  honiiimni  (licet  iniris  inodis  occupatos  et 
interclusos)  non  incommode  ant  asj)ere  accederent. 
\Tertintan]en  a'fjinini  est,  ut  ab  honiinibus  impetremus, 
(in  tanta  procsertim  doctrinarum  et  scientiarum  restau- 
ratione)  ut  (|ui  de  hiscc  nostris  aliquid,  sive  ex  sensu 
proprio,  sive  ex  auctoritatum  turba,  sive  ex  demon- 
strationuin  form  is,  (qua>  niinc  taiujuam  leges  qua^dam 
judiciales  invaluerunt)  statuere  ant  existimare  velit; 
ne  id  in  transitu,  et  velut  alind  agendo,  facerc  se  posse 
sj)cret :  sed  ut  rein  pernoscat ;  nostram,  (piani  descri- 
bimus  et  muninins,  viani  ij)se  ])aulatim  tentet;  subtili- 
tati  rerum,  quit?  in  experientia  signata  est,  assucscat; 
pravos  denique,  at(jue  alte  baTentes  mentis  habitus, 
tempestiva  et  quasi  legitima  mora  corrigat ;  atque  turn 
deinum,  (si  placuerit)  postquam  in  ]>otestate  sna  esse 
coeperit,  judicio  suo  utatur. 

"  Cf.  I.  26— 36. 
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INTERPRETATIONS  NATIIEJE, 


ET 


REttNO   HOMINIS. 


APHORISMUS  I. 
JLLOMO2,  naturae  minister  et  interpres,  tantum  facit  et 


1  "  Aphorism!."     See    Adv.    of 
Learning,  Bk.  ii.  "  Aphorisms,  ex 
cept  they  be  ridiculous,  cannot  be 
made  but  of  the  pith  and  heart  of 
Science ;    for  discourse  of  illustra 
tion  is  cut  off;    discourse  of  con 
nection  and  order  is  cut  off;    de 
scriptions  of  practice  are  cut  off;  so 
there  remaineth  nothing  to  fill  the 
Aphorism  but  some  good  quantity 
of  observation."    Again,  Nov.  Org. 
1. 86.  "  Aphorismi — sive  breves,  ese- 
demque    sparsa?    nee    methodo   re- 
vinctae  sentential"     How  strangely 
Bacon  ignores  his  own  description 
of  Aphorisms !    For  many  of  those 
in  the  Nov.  Org.  are  long  chapters 
full  of  "  Illustration,  example,  and 
connection,"  and  any  thing  but  terse 
pithy  sayings. 

2  This  Aphorism  occurs  at   the 
end   of  the   "  Distributio   Operis" 
with  the  following  addition  :  "  Ne- 


que  enirn  ullse  vires  causarum  cate- 
nam  solvere  aut  perfringere  possint : 
neque  Natura  aliter  quam  parendo 
vincitur  :"  i.  e.  Man  is  but  Nature's 
Interpreter  and  Servant,  not  her 
Master.  Effects  follow  from  their 
Causes ;  we  cannot  interrupt  the 
connection,  we  can  only  interpret 
(i.  e.  explain  the  fact)  and  serve, 
(i.  e.  apply  or  remove  the  antece 
dent,  and  so  help  or  hinder  the  pro 
duction  of  the  consequent.)  We 
cannot  break  God's  rule  for  things, 
without  the  supernatural  exertion  of 
His  Power.  "  The  power  of  Man 
over  Nature,"  says  Sir  J.  Herschel 
in  his  Discourse  on  Natural  Philo 
sophy,  "  is  limited  only  by  one  con 
dition — that  it  must  be  exercised  in 
conformity  with  the  Laws  of  Na 
ture."  Any  thing  beyond  this  is  a 
Miracle,  and  this  constitutes  the 
true  distinction  between  Miracles 
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iiitelligit  quantum  tie  nature  online  re  vel  mente^  ob- 
servaverit :   nee  ainplius  srit,  aut  potest. 

n. 

Nee  maims  nnda,  nee  intellectus  sibi  pennissns, 
innltiini  valet1;  instrumentis  et  auxiliis  res  perfieitnr ; 
quibus  opus  est,  11011  minus  ad  intellectuni,  (jiuim  ad 
inanuni.  Atque  ut  instniinenta  maims  motnm  aut 
eient  ant  rebuilt  ;  ita  et  instniinenta  mentis  intellectui 
aut  suiru'ernnt  ant  cavrnt. 


and  ordinary  arts  of  Power.  Cf. 
Mill's  Logic,  chap.  xxv.  §  2.  Trench 
on  Miracles,  chip.  ii.  As  to  the 
limits  of  Man's  knowledge,  we  seem 
no\v  to  he  mostly  agreed  to  take  the 
humbler  view  which  denies  that  we 
ever  can  really  attain  to  the  know 
ledge  of  causes.  For  what  Bacon 
himself  thought  as  to  this,  \\e  must. 
refer  to  II.  i  —  20.  Dugald  Stewart, 
who  states  the  case  for  Man's  limited 
knowledge  most  definitely  and  with 
most  authority,  says,  "  In  calling 
Man  '  Natura-  Interpret  Bacon  had 
plainly  the  same  idea  of  the  object 
of  Physics  which  1  attempted  to  con 
vey  when  I  said  that  what  are  com 
monly  called  the  causes  of  Pheno 
mena  are  only  their  established  (iiiti-- 
cedents  or  siyns.''  He  has  also  gone 
into  the  subject  fully  in  his  Philo 
sophy  of  the  Unman  Mind.  ch.  i. 
sect.  2,  and  note  C  (upon  the  same 
chapter  and  section).  The  best 
Commentary  on  these  first  Apho 
risms  is  the  opening  of  Bk.  ii,  where 
these  are  expanded  and  illustrated. 
They  contain  the  object  of  the  whole 
work:  "  veritas  et  utilitas"  (1.124) 
are  his  aim — correct  and  increased 
knowledge,  and  an  expanded  field  for 
practice.  Cf.  also  Hallarn  Lit.  of 
Eur.  Part  iii.  ch.  III.  §  62. 
3  For  "  re"  the  "  Distributio" 


read-  "  opera,"  shewing  that  the 
distinction  is  between  our  observa 
tion  of  things,  facts,  effects  in  the 
I  "inverse,  and  our  mental  operations 
on  them:  "re"  by  observation, 
"  mente"  by  contemplation.  This 
Aph.  has  been  usually  spoiled  in 
translations,  llallam  has  given  it 
correctly.  Lit.  Lnr.  ubi  supra. 

•'  This  feebleness,  arising  from 
want  of  instrumental  aids,  is  treated 
of  more  at  length  in  the  Preface. 
In  fact  these  first  few  Aphorisms 
pass  over  much  the  same  ground. 
The  objects  of  all  Instruments  are 
twofuld,  positive  and  negative,  to 
incite,  or  to  regulate.  The  1st  Book 
of  the  Nov.  Org.  being  the  "Pars 
opens  destruens"  is  almost  entirely 
regulative,  points  out  errors,  and 
removes  them;  "  Intellectui  cavet." 
The  2nd  Book  is  constructive;  "In 
tellectui  suggerit."  An  analogous 
Organon,  Bacon  holds,  (I.  127), 
might  be  applied  to  other  subjects, 
and  so  in  Morals  our  Apparatus 
(Education,  Law,  &c.j  are  properly 
intended  to  regulate  the  Appetites 
and  Feelings,  and  to  stimulate  the 
Intellectual  part  of  man.  So  too 
in  Politics.  For  the  way  in  which 
Bacon  regards  the  Nov.  Org.  as  in 
strumental,  cf.  I.  127.  II.  52. 


LIB.  I.  2—5. 


III. 

Scientia  et  potentia  humana  in  idem  coincidunt  •', 
quia  ignoratio  causa)  destituit  effectum.  Natura  eriiin 
noi)  nisi  parendo  vincitur6:  et  quod  in  con  tern  platione 
instar  causce  est.  id  in  operatione  instar  regular  est. 

IV. 

Ad  opera  nil  aliud  potest  liomo,  quam  ut  corpora 
naturalia  admoveat  et  amoveat :  reliqua  natura  intus 
transigit ". 

V.8 

Solent  se  imniiscere  naturae;  (quoad  opera)  mechani- 


5  "  In  idem    coincidunt"  as  far 
as  man's  intentional  production  is 
concerned.    For  this  union  of  man's 
knowledge   and    power,    cf.   II.    3. 
"  Ex  formarum  inventione  sequitur 
contemplatio    vera,    et    oj;eratio   li- 
bera."     And   we  ha^e  an  example 
of  it  in  the  Definition  of  Heat  in 
the  "First  Vintage,"  II.  20. 

6  Cf.  I.  129.  "The  powers  which 
act  in  the  processes  of  Nature  and 
in   those  of  Art   are    precisely  the 
same,  and  are  only  directed  in  the 
latter  case  by  the  intention  of  man 
towards  particular  objects."     Play- 
fair,    Diss.   iii.   in    the    Preliminary 
Vol.  Encycl.  Brit.  p.  459. 

'  Cf.  de  Augm.  Sc.  11.  2.  "This 
certain  truth  should  be  thoroughly 
settled  in  the  minds  of  men,  that 
artificials  differ  not  from  natural  in 
form  and  essence,  but  in  the  effi 
cient  only  :  for  man  hath  no  power 
over  Nature  save  only  in  her  mo 
tion  ;  i.  e.  to  mingle  or  put  together 
natural  bodies,  and  to  separate  or 
put  them  asunder :  wherefore  where 
there  is  apposition  and  separation 
of  bodies  natural,  conjoining  (as 
they  term  it)  active  with  passive, 
man  may  do  all  things  :  this  not 
done,  he  can  do  nothing."  And 


Playfair  (ubi  supr.)  "  In  Art,  man 
does  nothing  more  than  bring  things 
nearer  to  one  another,  or  carry  them 
farther  off;  the  rest  is  performed 
by  Nature,  and  on  most  occasions 
by  means  of  which  we  are  quite  ig 
norant." 

8  As  to  the  Mechanician,  the 
Mathematician  and  the  Physician, 
Bacon's  remarks  were  being  falsi 
fied  at  the  very  time  he  wrote.— 
Mechanics  had  produced  fly-clocks, 
telescopes,  and  other  useful  con 
trivances.— Mathematics  boasted  of 
Kepler  and  Galileo;  and  the  disco 
veries  of  Harvey  and  Gilbert  were 
opening  out  a  new  world  for  Medical 
research.  But  Bacon  could  scarcely 
have  discerned  all  this,  and  his  jea 
lousy  of  his  contemporaries  (cf.  I. 
54)  would  scarcely  have  allowed 
him  to  acknowledge  their  worth. 
Besides  this  he  was  utterly  ignorant 
of  Mathematics  (see  Hallarn  Lit. 
Eur.  vol.  II.  iii.  3.  §  78).  Alchemy 
was  certainly  thoroughly  empirical 
and  faulty;  for  "  at  this  time  Che 
mistry  seemed  to  have  an  elective 
attraction  for  everything  that  was 
absurd  and  unfounded."  (Playfair.) 
And  Magic,  which  still  exerted  great 
influence,  was  as  bad.  Sir  T.  Browne 
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cus.  mathematicus,  medicus,  alchemista,  et  magus;  se<l 
omnes  (ut  mine  siint  res)  eonatu  levi.  succcssu  teiuii. 

\\. 

liisaiiinn  quiddam  esset,  et  in  so  contrariuni,  existi- 
mare  ea,  qua*  adliuc  nunquam  faeta  suiit.  Heri  posse, 
nisi  per  niodos  adlmo  nunquam  tentatos. 

\'II. 

Generationes  mentis  et  inaiius  numerosa^  admodum 
videntur  in  libris  et  opifieiis.  Sod  oiiinis  ista  varietas 
sita  est  in  subtilitate  e\imi;i,  et  derivationibus  pauca- 
rum  rerun).  qn;r  innotuerunt  ;  non  in  numero  axio- 

matuni  '•'. 

VIII. 

Etiam  opera,  qiur  jam  inventa  sunt,  casui  debentur 
ct  experientioe,  magis  qtiam  scientiis10:  scientiae  enim, 
quas  mine  liabrmus,  niliil  aliud  sunt  quam  qtiaedam 


Rcl.  Med.  i.  31.  gives  some  account 
of  it ;  which  is  worth  consulting  as 
it  gives  the  views  of  a  Physician  and 
contemporary  of  Bacon.  Cf.  also  I)e 
Augm.  Sc.  iii.  5.  and  Adv.  of  Learn 
ing  Bk.  ii.  Mechanics,  Alchemy 
and  Magic,  arc  treated  of  more  at 
length  infra  I.Nf,.  Bacon's  remarks 
are  however  true  enough  of  the  ordi 
nary  state  of  these  subjects  in  his  day. 
9  Cf.  Adv.  of  Learning,  BkA 
on  Contentious  Learning,  also  infr. 
I.  8,5. 106.  There  is  a  tendency  here 
too  (which  runs  throughout  Bacon's 
writings)  to  underrate.  Maurice  says 
of  him  that  "  one  of  his  chief  faults 
was  his  failing  in  the  reverence  due 
to  his  great  predecessors  ;"  and  this 
will  appear  more  as  we  go  on.  Here 
lie  seems  to  ignore  the  growth  of  the 
Fine  Arts,  Architecture  and  Paint 
ing  especially.  But  these  he  may 
possibly  have  passed  by  intention 
ally  as  having  little  to  do  (though 


could  this  be  truer)  with  that 
"  Truth  and  Utility"  he  was  aiming 
at.  It  is  remarkable  that  in  A  ph.  85 
he  takes  no  notice  of  the  Fine  Arts, 
even  under  the  head  of  "  Artcs  Li- 
berales."  But  then,  one  might  say, 
what  else  was  to  be  expected  from 
one  who  (De  Augm.  iv.)  can  class 
Painting  and  Music  among  low 
"  Artes  Yoluptuaria'."  See  Hallam 
Lit.  Eur.  II.  iii.  i.  §  48. 

For  the  term  Axiom  see  Appen 
dix  A. 

1(1  This  was  in  Bacon's  day  for 
the  most  part  true  of  Physics, 
though  not  at  all  so  of  either  Ma 
thematics  or  the  Fine  Arts.  And 
Bacon  professes  here  to  be  treating 
(it  is  presumed)  of  the  whole  circle 
of  Human  Knowledge. 

For  TV-^TI  and  cpirfipia  and  their 
difference  from  and  connection  with 
f7riarr]fj.rj  see  Aristotle  Eth.Nic.  vi-4. 
Metaph.  I.  i. 
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conchmationes  re  rum  antea  inventarum ;  11011  modi  in- 
veniendi,  ant  designationes  novorum  operum. 

IX. 

Causa  vero  et  radix  fere  omnium  malorum  in  scien- 
tiis  ea  una  est ;  quod  dum  mentis  hu manse  vires  falso 
miramur  et  extollimus,  vera  ejus  auxilia  non  quse- 

ramus. 

X. 

Subtilitas  naturae  subtilitatem  sensus  et  intellectus 
multis  partibus  superat11;  ut  pulchrse  illae  meditationes 
et  speculationes  humanse  et  causationes,  res  malesana 
sint,  nisi  quod  non  adsit  qui  advertat. 

XL 

Sicut  sciential,  qnae  mine  habentur,  inutiles  sunt  ad 
inventionem  operum ;  ita  et  logica,  quae  nunc  Uabetur, 
inutilis  est  ad  inventionem  scientiarum  12. 

XII. 

Logica,  qtise  in  usu  est,  ad  crrores  (qui  in  notionibus 
vulgaribus  fundantur)  stabiliendos  et  figendos  valet, 
potius  quam  ad  inquisitionem  veritatis ;  ut  magis  dam- 

nosa  sit,  quam  utilis  l3. 

XIII. 

Syllogismus  ad  principia  scientiarum  non  adhibetur, 
ad  media  axiomata  frustra  adhibetur,  cum  sit  subtilitati 


1  ]  This  suhtilty  of  Nature  Bacon  rjfj.epav,  OVTW  KUI  rrjs  f)fj,fTfpas 

seemed  to  think  would  be  laid  bare  6  vovs  irpos  TO.  TJJ  (pvafi 

by  the  investigation  of  Latent  Pro-  travrmv. 

cess  and  Structure  and  by  the  dis-  12  For  the  old  system  of  Logic 

covery  of  Forms,  in  Bk.  II.      His  see  Appendix   B.    Cf.  II.  52,  and 

language  is  very  like  that  of  Aristo-  that  part  of  the  "  Distributio"  which 

tie  here,  and  in  several  other  places,  is  prefixed  to  this  edition,  and  refers 

See  Arist.  Metaph.  Bk.  A  the  less.  i.  to  the  Nov.  Org. 

"la-coy  de  KOI  rf/s  xaXfTroT^roj  O&TT/S  13  What  is  wanted  is  not  power 

*cara  8vo  rpotrovs,  OVK  ev  rols  npayfj-a-  of  drawing    Inferences   from   given 

triv,  aXX"    (v   fifMv   TO   alnov   avr^s.  Principles,  but  of  discovering  Prin- 

yap  Kal  TCI  TU>V  vvKTtpifttov  ciples  themselves. 
TTpos  TO  (frf'yyos  f\fi  TO  ^tff 
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natura.'  longe  impar.     Assensuni  itaque  constringit,  non 
res. 

XIV. 

Syllogismus  ex  propositionibus  eonstat,  propositiones 
ex  verbis,  verba  notionum  tessera'  suut  1(.  lta(|iie  si 
notiones  ipsa1  (id  quod  basis  rei  est)  conf'usa4  sint,  el 
temeiv  a  rebus  abstraeta>;  uihil  in  iis.  (jua1  superstruun- 
tur,  est  firniitudinis.  Itaque  spes  est  inia  in  induction? 
veralr>. 

XV. 

In  notionibus  nil  sani  est,  nee  in  logieis,  nee  in  pliy- 
sieis :  nun  sitbstdntia,  nun  (jud/ifas,  f/f/crc,  jmti,  ijisuin 
/-.v.sv,  lion;!-  notioiies  snnt  ;  ninlto  minus  (/rare,  lrrt\  drn- 
suin,  t>'ni(i\  humid  inn,  sici'inn,  </t'//rraf/<>.  corruptio,  (ittrtt- 
hcre,  Jn<)<irt\  elemcntum,  indtcriu,  forma,  et  id  genus  ; 
sed  onines  pliantasticiv  et  male  teniiinata*. 

XVI. 

Notioncs  iiiHniaruni  speciei'inn,  hominis,  rc////\,  co- 
liunl>«\  et  prehensionum  ininiediataruin  sc-nsus,  cd/idi, 
frigid!,  nUtl,  n'njri,  non  iallunt  magnojtere ;  cjua-  tameii 
ipsa}  a  fluxu  materia'  et  coiiiinissione  rerum  <|uan(lo(jue 
confunduntur ;  ndicjua1  oinnes  (<|uibus  homines  liacte- 
nus  usi  stint)  aberrationes  sunt,  nee  debitis  modis  a 
rebus  abstracts  et  exeitat;-.-. 

14  Words  are  symbols  of  conn-p-  sur  I'usucru  dcs  mots  dans  lc  nunne 
tions,  and  how  far  do  they  react  sens ;  1'eniploi  d'un  meme  mot  dana 
upon  men's  minds,  and  bmmu1  the  deux  sens  diftert-ns  fait  de  lout  rai- 
causes  of  conceptions  ?  If  our  con-  sonnement  un  sophisme;  et  ce  genre 
ceptions  be  definite  and  wrong,  the  de  sophisme,  peut-etrc  le  i>lus  coin- 
syllogism  only  leads  us  the  farther  mun  de  tons,  est  line  des  sources  les 
astray;  if  indefinite  and  vague,  the  plus  ordinaires  de  nos  erreurs."  But 
syllogism  falls  under  M.  Turgot's  they  who  write  of  the  syllogism  by 
censure  ((Kuvres,  torn.  iii.  jt.  68,  and  in  itself  of  course  ought  to  cut 
quoted  by  Stewart  on  the  Human  off  all  connection  between  it  and 
Mind,  vol.  II.  ch.  iii.  §2):  Tout  matter.  Hut  for  all  this  see  Appen- 
1'artifice  de  ce  calcul  ingenieux,  dont  dix  H. 

Aristote   nous   a  donne   les  regies,          1;'   First    mention    of    Induction. 

tout  1'art  du  syllogisrne  est   fonde  Treated  of  fully  in  I.  104.  10,-. 
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XVIT. 

Nee  minor  est  libido  et  aberratio  in  constituendis 
axiomatibus,  quam  in  notionibus  abstrahendis ;  idque 
in  ipsis  principiis,  quae  ab  inductione  vulgari  pendent. 
At  multo  major  est  in  axiomatibus,  et  proposition! bus 
inferior! bus,  qiur  educit  syllogismus. 

XVIII. 

Quyc  adhuc  inventa  sunt  in  scientiis,  ca  luijusmodi 
sunt,  ut  notionibus  vulgaribus  fere  subjaceant :  ut  vcro 
ad  interiora  et  remotiora  naturae  penetretur,  necesse 
est  ut  tarn  notiones  (juam  axiomata  inagis  certa  et 
munita  via  a  rebus  abstrabantur,  atque  omnino  melior 
et  certior  intellectus  adoperatio  in  us um  veniat. 

XIX. 

Duae  viae  sunt,  atque  esse  j)ossunt,  ad  inquirendam 
et  inveniendam  veritatem.  Altera  a  sensu  et  particu- 
laribus  advolat  ad  axiomata  maxime  generalia,  atque 
ex  iis  principiis  eorumque  immota  veritate  judicat  et 
invenit  axiomata  media;  atque  lure  via  in  nsu  est16. 
Altera  a  sensu  et  particularibus  excitat  axiomata, 
ascendendo  continenter  et  gradatim,  ut  ultimo  loco 
perveniatur  ad  maxime  generalia;  (jure  via  vera  est, 
sed  iutentata. 

XX. 

Eandem  ingreditur  viam  (priorem  scilicet)  intellectus 
sibi  permissus,  quam  facit  ex  ordine  dialectics.  Gestit 
enim  mens  exsilire  ad  inagis  generalia,  ut  acquiescat I7; 

16  Cf.  I.  22.  and  104.     The  con-  as  one  of  the  Instincts  of  Human 
trast  between  the  two  is  drawn  out  Nature.     It  shews  itself  in  Morals, 
in  the  latter  of  these  Aphorisms.  Politics,   Religion,   as    much   as    in 

17  "  ut  acquiescat."    This  yearn-  other  subjects,      It  arises   in  great 
ing  after  an  eVio-nj/*);,  a  something  part  from  our  fear  of  our  own  Re- 
definite  and  conclusive  in  which  to  sponsibility,    and    of    the    duty   of 
rest,  a  shrinking  from  the  indefinite,  judging  for  ourselves.     It  leads  in 
and  prayer  for  a  rule,  may  be  counted  Physics  to  hasty  dogmatic  generali- 
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et  post  parvam  nioram  fastidit  experientiam  :  sed  haec 
mala  demuni  aueta  sunt  a  dialectica  ob  pom  pas  dispu- 

tationum  18. 

XXT. 

Tntellectus  sibi  permissus,  in  ingenio  sobrio  ct  pa- 
tiente  ct  gravi,  (prtrsertim  si  a  doctrinis  rcccptis  non 
im])ediatur,)  tentat  nonnihil  illain  alteram  viam,  qua* 
recta  est,  sed  exiguo  profectti :  rum  intellectus,  nisi 
regatur  et  juvetur,  res  ina>qualis  sit,  ct  omnino  inhabilis 
ad  Miperandam  rerun)  obscuritatem. 

XXII. 

rtraque  via  orditur  a  seusu  et  particularibus,  et  ac- 
quiescit  in  maxime  generalibus:  sed  immcnsum  quid- 
dani  discrepant  ;  cum  altera  perstringat  tantum  expe 
rientiam  et  particularia  cnrsim ;  altera  in  iis  rite  et 
online  versetur:  altera  rursus  jam  a  princi|)io  oonsti- 
tuat  o'oneralia  (ina'dam  abstracta  et  inutilia ;  altera 

O  I 

gradatim  exsurgat  ad  ca  qu;r  revera  naturae  sunt  no- 

tiora  1!*. 

XXIII. 

Non   leve  qniddam   interest    inter  linmana'   mentis 
ido1a'1(\  et  divina:  mentis  ideas21;   hoc  est,  inter  placita 

zations,  such  as  those  of  the  Neptti-  above  :  "  <|Uir  rebus  hsereant  in  me- 

nian  and  Vulcanian  theories  in  the  dullis."    These  will  be  the  "  divinae 

earlier    History   of   Geology.      The  mentis  ideae"  of  the  next  Aphorism, 

weariness  of  suspended  judgment —  which  seem  also  to  be  the  Forms, 

being  too  the  weariness  of  thought  of  which  we  shall  hear  much  pre- 

— leads  us  into  grave  errors.     No-  sently. 

thing  so  much  shews  that  Man's  ^°  Idola.  KiSwXo,  phantoms  or 
real  good  does  not  lie  in  dtvpia,  but  spectres,  not  "  idols"  in  our  sense : 
in  the  moral  world  of  actions  and  "images"  as  bearing  both  senses  per- 
feelings.  haps  comes  near  the  meaning.  Hal 
's  "  Pompse  disputationum."  lam,  Lit.  of  Europe,  Part  III,  Chap. 
Scholastic  and  formal  Discussions  iii.  §  60,  attacks  the  translation  Idols, 
upon  given  Theses,  relics  of  which  which  Playfair  had  sanctioned  in  the 
still  survive.  Dissert.  (Encycl.  Brit.  p.  455.)  "  the 
19  "Naturae  notiora."  Aristotle's  false  divinities  to  which  the  mind 
0iio-6i  (an-Xcos)  yvapip.MTfpa.  Cf.  the  had  so  long  been  accustomed  to 
part  of  the  "  Distributio"  given  bow."  In  the  Advancement  of 
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qusedam  inania,  et  veras  signaturas  atqae  impressiones 
factas  in  creaturis,  prout  mveniuntur. 

XXIV. 

Nullo  modo  fieri  potest,  ut  axiomata  per  argumeuta- 
tionem 22  constituta  ad  inventionem  novorum  operum 
valeant ;  quia  subtilitas  naturae  subtilitatem  argumen- 
tandi  nmltis  partibus  superat.  Sed  axiomata,  a  par- 
ticularibus  rite  et  ordiue  abstracta,  nova  particularia 
rursus  facile  indicant  et  designant ;  itaqtie  scientias 

reddunt  activas. 

XXV. 

Axiomata,  quae  in  usu  sunt,  ex  temii  et  manipulari 
experiential  et  paucis  particularibus,  quae  ut  pluri- 


Learning  Bacon  himself  calls  them 
(Pickering's  ed.  p.  193.  195)  "  Fal 
lacies"  or  "  False  Appearances." 
From  his  love  for  pregnant  words, 
\ve  might  have  thought,  but  for  his 
own  English  terms,  that  he  meant 
"  false  Gods;"  but  it  seems  pretty 
clear  that  he  means  Phantoms,  espe 
cially  as  he  refers  to  Plato's  cave  in 
the  Advancement,  where  the  cap 
tives  saw  only  shadows,  and  heard 
hut  the  echo  of  voices.  The  English 
word  Idol  once  bore  the  sense  of 
eiSwXoi/ ;  but  as  it  does  not  now, 
and  as  there  is  nothing  to  shew  that 
the  notion  of  False  Gods  was  in 
Bacon's  mind,  it  will  be  best  to 
translate  "Phantoms"  or  "Appear 
ances." 

21  "  Divinee  mentis  ideae."  This 
language  is  directly  borrowed  from 
Plato.  But  that  Bacon  did  not  mean 
what  Plato  is  ordinarily  supposed  to 
mean  by  his  iSe'ai  is  clear  from  the 
whole  account  of  Form  in  Bk.  II. 
and  especially  from  II.  17.  "  non 
intelligantur  ea,  quae  dicimus,  de 
Formis  et  Ideis  abstractis,  ut  in 
materia  non  determinates,  aut  male 


determinates. "  He  evidently  here 
alludes  to  Aristotle's  distinction  be 
tween  f'i8r]  ^capiarra  and  a^coptcrra 
(Met.  xii.  4),  and  holds  that  as  God 
is  Author  of  the  Universe  He  has 
made  all  things  according  to  the 
"  Patterns  in  the  Divine  Mind," 
(whatsoever  may  be  hidden  under 
the  phrase:)  but  that  it  would  be 
futile  for  Man  to  endeavour  to  con 
template  any  thing  abstracted  from, 
and  out  of  its  connexion  with,  the  ma 
terial  world.  It  would  be  premature 
to  discuss  the  Baconian  Form  here. 
It  will  come  up  again  :  cf.  I.  66.  75. 
124.  II.  i — 20.  De  Augm.  Sc.  V.  4. 
Adv.  of  Learning,  p.  55,  139  (Pick 
ering's  ed.)  See  also  D.  Stewart, 
Philosophy  of  the  Human  Mind, 
ch.  iv.  §  6. 

22  By  controversy  only,  without 
appeal  to  facts.  The  Schoolmen 
substituted  their  universe  of  con 
ceptions  for  that  of  things ;  but 
made  little  progress  in  real  know 
ledge.  The  subtilty  of  even  the 
Imagination  is  far  below  the  subtilty 
of  facts.  Cf.  I.  10. 

2;i  "  An  experience  scanty  and  in 
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nui ni  occiiiTimt,  fhixere ;  et  sunt  fore  ad  mensuram 
eorum  facta  et  extensa:  ut  nil  inirum  sit,  si  ad  nova 
particularia  non  ducant.  Quod  si  forte  instantia  ali- 
(jiia,  non  ])rins  animadversa  aut  cognita,  se  oiferat, 
axioina  distinctione  ali(jua  frivola  salvatnr,  ubi  einen- 
dari  ij)suin  verms  foret. 

XXVI. 

Rationein  liuinanain,  (jua  utininr  ad  naturam,  atih'cf- 
jjationes'24  naturae  (quia  res  temeraria  est  et  praema- 
tura);  at  illain  rationein  qua1  debitis  modis  elicitnr  a 
rebus,  intcrpretationem  nature1,  docendi  gratia,  vocare 
consuevimus. 

XX  VII. 

Anticipationex  satis  firma1  sunt  ad  consensuni ;  quan- 
doquidem,  si  homines  etiam  insanirent  ad  unum  nio- 
dum  et  conform  iter,  illi  satis  bene  inter  se  eongruerc 

]>ossent  -•'. 

XXVIM. 

Quin  longe  validiores  sunt  ad  subeundum  assensum 
anticipationes,  (juani  mterprctationes ;  quia  ex  paucis 
collects^,  iisque  inaxime  qua*  familiariter  occurrunt,  in- 
tellectum  statini  perstringunt-'',  et  phantasiam  imj)Ient; 
ubi  contra,  interprctationes,  ex  rebus  admodum  variis 
et  multum  distantibus  sparsim  collects,  intellectuni 

handfuls  ;"    or  it  may  refer  to  the  against  the  argument  from  universal 

"  nuda  manus"  of  I.  2,  and  to  the  consent, which  would  be  used  against 

want  of  Instrumental  aids.    These  the  new  system,    (,'f.  I.  77.     Bacon 

Axioms  Bacon  says  in  I.  7.  are  few  probably  alludes  to  Horace,  Serin, 

in    number;    eked    out    by   endless  II.  3.  40,  &c. 

subdivisions,  distinctions,  and  appli-  '-'"   Cf.  Adv.  of  Learning,   p.  51, 

cations.    Cf.  I.  85.  where  speaking  of  a  parallel  evil  to 

24  Though  perhaps  he  would  not  this,  (viz.  that  of  those  who  look  at 

have  allowed  it,  there  is  a  condemna-  all  things  from  the  onesided  point 

tion  of  the  older  method  in  the  very  of  view  which  some  favourite  study 

name  "  Anticipationes."    And  most  gives  them,)  Bacon  quotes  Aristotle 

of  Bacon's  professions  of  peaceful-  with    approbation  :      "  Qui    respi- 

ness  have  in  them  a  tinge  of  Irony.  ciunt  ad   pauca,   de   facili    pronun- 

'^  This  would  seem  to  be  levelled  tiant." 
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subito  percutere  non  possunt ;  ut  necesse  sit  eas,  quoad 
opiniones  duras  et  absonas,  fere  instar  mysteriortmi 
fidei  videri. 

XXIX. 

Iii  scientiis,  qure  in  opinionibus  et  placitis2"  fundatre 
sunt,  bonus  est  usus  anticipationum  et  dialectica* ; 
quando  opus  est  assensum  subjugare,  non  res 28. 

XXX. 

Non,  si  omnia  omnium  sotatum  ingenia  coierint,  et 
labores  contulerint  et  transmiserint,  progressus  magnus 
fieri  poterit  in  scientiis  per  anticipationes :  quia  errores 
radicales,  et  in  prima  digestione  mentis,  ab  excel  ientia 
functionum  et  remediorum  sequentium  non  curantur. 

XXXI. 

Frustra  magnum  expectatur  augmentum  in  scientiis 
ex  superinductione  et  insitione  novorum  super  vetcra : 
sed  instauratio  facienda  est  ab  imis  fundamentis,  nisi 
libeat  perpetuo  circumvolvi  in  orbem,  cum  exili  et 
quasi  contemnendo  progressu29. 

XXXII. 

Antiquis  auctoribus  suns  constat  honos,  atque  adeo 
omnibus30;  quia  non  ingeniorum  aut  facultatum  indu- 

27  "placita," arbitrary  views, with-  Bacon    seems    here    to    allude    to 
out  foundation  except  in  the  mind  Matth.  ix.  16.  "  No  man  putteth  a 
of  him  who  holds  them ;  the  Ari-  piece  of  new  cloth  unto  an  old  gar- 
stotelian  6f<ris.  ment,  &c." 

28  This  "  subjugation  of  assent"  30  Cf.  Preface  :    "  non    ingenio- 
is  the  part  of  those  who  are  content  rum,  &c."     He  declares  farther  on 
to  use  the  "  subtilitas  Intellectus,"  that  the  new  Method  does  not  exalt 
without  troubling  themselves  about  but  level  intellects  :  cf.  Infr.  I.  122. 
the  "  subtilitas  rerum."  Though,  for  the  sake  of  obtaining  a 

29  If  the  system  be  thoroughly  bad,  hearing,  he  is  willing  there  should 
no  patching  will  avail.     The  more,  be  two  "  doctrinarum  emanationes" 
too,  it  is  used,  the  farther  wrong  it  — two    systems   going    on    side    by 
will  lead;  or  at  any  rate,  it  will,  at  side;  yet  he  fully  believed  that  his 
the  best,  carry  us  round  and  round  own  must  soon  put  an  end  to  the 
in   a  circle,  without  real  progress,  other,  as  indeed  it  has  done. 

C 
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citur  comparatio,  sod  via-;   nosque  11011  judieis.  sod  indi- 
cis;"  personam  sustinemits. 

XXXIII. 

Xulluiii  (dicendum  enini  est  aperte)  recto  fieri  potest 
judiciuni  nee  do  via  nostra,  nee  do  iis  cpux;  secundum 
eam  inventa  sunt.  per  tutfic/'/xif/ottr.^  (rationein  scilicet 
qua'  in  usu  est)  (juia  non  postulandum  cst  ut  ejus  rci 
judieiu  stetur,  <pi;e  ipsa  in  judiciuni  voeatur. 

XXXIV. 

Xeque  etiain  tradendi  ant  explieandi  ea,  <|uai  addu- 
einius.  tacili>  est  ratio;  <piia,  <pue  in  se  nova  sunt,  iu- 
telligentur  tamen  ex  analogia  veterunr'1- 

XXXV. 

Dixit  Horgia:a  d<-  expeditione  Gallorum  in  Italiain, 
cos  venisse  cum  creta  in  inanibus,  ut  diversoria  nota- 
rent,  non  cum  ariuis,  ut  perriunperent ;u.  Itidein  et 


Adv.  of  Learning  (p.  152):  "  I  like 
better  that  entry  of  Truth  which 
conu-th  peaceably  with  chalk  to 
mark  up  those  minds  which  are 
capable  to  lodge  and  harbour  it, 
than  that  winch  eometh  with  pug 
nacity  and  contention."  He  has 
also  quoted  it  in  the  De  Augmcntis. 
For  he  was  peculiarly  given  to  re 
peat  his  favourite  illustrations;  and 
in  this  his  mind  seems  to  have  been 
somewhat  like  Coleridge's.  He  was 
peculiarly  free  from  all  disputa 
tious  humours,  and  despised  rather 
than  attacked  those  whose  know 
ledge  was  cast  in  a  scholastic  mould, 
or  whose  minds  were  unfit  to  re 
ceive  his  doctrines.  Macaulay (Essay 
on  Bacon)  says,  "  he  never  engaged 
in  controversy ;  nay,  we  cannot  re 
collect,  in  all  his  philosophical  works, 
a  single  passage  of  a  controversial 
character."  The  man  whose  genius 
led  him  so  clearly  to  discern  resem- 


;!'  This  use  of  iinli'j; 
leads  one  to  think  the  Iniliria  of  the 
title  must  l>e  "  the  oj-enin^  out  of  ;i 
ne\v  \v:iy." 

:i-  The  undent  system  niul  way  of 
thought  would  he  eertainly  hnm^ht 
to  bear  unfavourably  on  his  :  there 
fore  he  :-ets  to  work  to  oppose  this, 
and  at  the  same  time  to  apologise 
for  the  dilliculty  of  tlii^  his  work  : 
ef.  Preface  («l  Jin.  "  Kx  analo^ia 
veterum  :"  Man,  as  he  li\'es  in  the 
midst  of  relations,  subject  to  all 
the  influences  of  what  Butler  calls 
"  continuous  analogies,"  can  very 
rarely  grasp  any  truth  or  principle 
absolutely;  he  needs  illustration  and 
connection  to  make  it  intelligible  to 
him. 

M  This  Borgia  was  Alexander VI, 
and   the   expedition   of   the   French 
that  under  CharlesVIII, which  over 
ran  Italy  in  five  months.  A. 0.1404. 
;i4  Bacon  alludes   to   this   in   the 
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nostra  ratio  est;  ut  doctrina  nostra  animos  idoneos  et 
capaccs  subintret:  confutationum  enim  nullus  est  usus, 
ubi  de  principiis  et  ipsis  notionibus,  atque  etiain  do 
form  is  demonstrationum  dissentimus  35. 

XXXVI. 

Restat  vero  nobis  modus  tradendi  mms  et  simplex, 
ut  homines  ad  ipsa  particularia  et  eorum  series  et  ordi- 
ues  adducarnus;  et  ut  illi  rnrsus  imperent  sibi  ad  tern- 
pus  abnegationem  notionum,  et  cum  rebus  ipsis  con- 
suescere  inoipiant. 

XXXVII. 

Ratio  eorum,  qui  acatalepsiam 3f)  tenuerunt,  et  via 
nostra,  initiis  suis  quodammodo  consentiunt ;  exitu  im- 
mensuin  disjunguntur  et  oj)ponuntur.  Ilii  enim  niliil 
seiri  posse  simpliciter  asserunt ;  uos,  non  multum  seiri 
]>osse  in  natura,  ea,  qua:  nunc  in  usu  est,  via :  vcrum 
illi  exinde  auctoritatem  scnsus  et  intellcctus  destnuint ; 
nos  auxilia  iisdem  excogitamus  et  subministramus. 

XXXVIII. 

Idola  et  notiones  falsa3,  quse  intellectum  human um 
jam  occuparunt,  atque  in  eo  alte  hcerent,  non  soluni 

hlances  rather  than  differences  (cf.  ears.  The  word  occurs  in  Cic.  ad 

I.  55.)  was  not  fit  for  a  controver-  Att.  xiii.  19.  It  would  properly 

sialist.  He  loved  to  discover  relations  be  applied  to  the  Academics  who 

and  connections  between  things,  (of  denied  the  possibility  of  all  know- 

this  his  often  fanciful  metaphors  and  ledge  (nil  seiri  posse)  rather  than 

similes  are  signs,)  not  to  attack  to  the  Sceptics,  who,  according  to 

others,  or  to  mark  off  lines  of  dis-  Sextus  Emp.,  neither  asserted  nor 

tinction.  Cf.  infr.  Aph.  128.  denied,  but  doubted.  The  word  for 

35  They  who  differ  on  first  prin-  Scepticism  is  eVo^.  The  Sceptics 
ciples  cannot  argue — a  thing  which  did  not  fall  into  the  snare  of  "  dog- 
many  forget  who  dispute  without  matising  unbelief"  as  the  later  Aca- 
looking  into  the  full  depth  of  their  demy  did:  cf.  I.  67,  where  Bacon 
difference  from  others.  confounds  Pyrrho  with  the  New  Aca- 

;iti  He  translates  "  Acatalepsia"  in  demy.  And  it  may  be  added,  that 

the  Advancement  of  Learning,  by  practically  people  refuse  to  distin- 

"  Incomprehensibleness."  But  this  guish  between  the  Academy  and  the 

word  (besides  its  unwieldiness)  does  Sceptics,  classing  both  under  the 

not  convey  the  exact  sense  to  our  latter  name. 

C  2 
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indites  hominuni  ita  obsident,  ut  veritati  aditus  diftici- 
lis  pateat;  sed  etiam  dato  et  ooncesso  aditu,  ilia  rursus 
in  ipsa  instauratione  seientiarum  occunvnt,  ct  molcsta 
cnint;  nisi  homines  proemoniti  adversus  ea  so,  quan 
tum  fieri  potest,  muniant1'57. 

XXXTX. 

Quatuor  stint  genera  idolorinn,  qua'  mentes  liumanas 
obsidont.  lis  (dor-cndi  gratia)  noniina  imposuimus  ;  ut 
])riinuin  genus,  Idnlti  tribw;  secundinn,  'nhtlu  specus ; 
tertium,  uloln  /'<>ri ;  ([iiartum,  nlnla  tltcdtri,  voceutur. 

XL. 

Kxcitatio  notionuin  ct  axioniatu.n  per  inductionem 
vorain  est  ci-rte  ]>ropriniii  nMiiediuin  ad  hlnln  arcenda 
et  suinniovenda;  sod  tanien  indicatio  idolorum  niagni 
est  iisns.  Dortrina  enini  do  ulnli*  similiter  se  habet 
ad  iiifa-jtrt'tfifioHt'in  )t<iti>r«',  sicnt  dootrina  do  sophisticis 
clenchis  ad  dialocticain  vulgarem* 

XLT. 

Idoht'*  tribus  sunt  fundata  in   ipsa  naliira  huinana, 

3"  It    is    worthy    of    notice    that  iM  As  the  So]ih.  I"!,  attacked  cer- 

Friar   Bacon    has    pointed   out   the  tain  quibbles,  and  cleared  the  way 

causes   of  error   as    clearly  as   his  for  Dialectics,  by  getting  rid  of  am- 

illustrious  successor  and  namesake  biguities,  &c.,  so   this   part  of  the 

has  done,  in  the  Opus  Majus,  cap.  i.  Nov.  Org.  is  intended  to  clear  away 

"  Quattuor  vero  sunt  niaxime  com-  certain    jn-ejudices    and    preoccupa- 

prehendenda    veritatis    offendicula,  tions  of  men's  minds,  so  as  to  make 

qnse  omnem  (|nemcun(Uie  sapientem  way  for  the  declaration  of  the  true 

impediunt  :    (i)  fragilis  et  indignse  Method. 

auctoritatis  exemplum  :   (2)  consue-  x>  Idolo.  Reference  may  be  made, 

tudinis  diuturnitas  (3)  vulgi  sensus  for  a  view  of  the  way  in  which  other 

imperitus :    (4)  proprio?  ignorantise  writers  treat  the   Phantoms  of  the 

occultatio  cum  ostentatione  sapien-  mind,  to  D.Stewart's  Philosophy  of 

tia3  apparentis.    Nam  ubi  luvc  domi-  the   Human  Mind,  part  II.  ch.  iii. 

nantur,  nulla  ratio  movet,  nullum  sect.  2  :    see    also    the   Port   Royal 

his  judicat.  nulla  lex  ligat,  fas  lo-  Logic,  chapter  on  "  Des  sophismes 

cum  non  habet ;    naturae  dictamen  d'amour-propre,  d'iuteret,  et  de  pas- 

perit;    facies   rerum   mutatur,  ordo  sion ;"    and   Sir  J.  HerschePs  Dis- 

confunditur,  vitium  pra?valet,  virtus  course  on  the  Study  of  Nat.  Phil, 

exstinguitur,  falsitas  regnat.  veritas  §  68 — 73. 
exsufflatur." 
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atque  in  ipsa  tribu  sou  gente  hominum40.  Falso  enim 
asseritur,  sensum  human um  esse  rnensuram  rerum  ; 
quin  contra,  oranes  perceptiones,  tain  sensus  quam 
mentis,  sunt  ex  analogia  hominis,  non  ex  analogia  uni- 
versi41.  Estque  intellectus  Immanus  instar  speculi 
insequalis  ad  radios  rerum,  qui  suam  naturam  natura3 
rerum  immiscet,  eamque  distorquet  et  inficit. 

XLII. 

Idola  specus  sunt  idola  hominis  individui 4-.  Habet 
enim  unusquisque  (prater  aberrationes  naturse  humanse 
in  genere)  specum  sive  cavernam  quanclam  individuam, 
quse  lumen  naturae  frangit  et  corrumpit ;  vel  propter 
naturam  cnjusque  propriam  et  singularem ;  vel  propter 


40  The  Idola  Tribus  are  "  those 
general  prejudices  which  arise  from 
the  infirmity  of  Human  Nature  it 
self."     For  even  the  old  axiom  o 
•ITIKTI    doKel,   TOVT'   eivai    <pci[jLfv  (Ar. 
Eth.   x.   2.)    must    be    taken    with 
limitation.      It  affords  a  presump 
tion  of  truth  in  all  cases ;  in  some 
(those  in   which   all  mankind  may 
fairly  be  supposed  able  to  judge,  as 
in  some  Moral  questions)  it  gives  a 
Moral  certainty.    But  still  man  is  in 
no  sense  perfect  or  navrcav  perpov, 
and   if  left  to  himself  generates   a 
multitude   of  errors.     Cf.  Adv.  of 
Learning,  p.  195  (Pickering). 

41  "  Ex  analogia  hominis  &c."  We 
are  wont  to  refer  all  our  perceptions 
to  man  as  their  measure;   and  re 
gard  them  with  relation  to  him  (as 
people  do  when  they  argue  much 
from  Final  Causes),  and  not  in  their 
relation  to  the  Universe  of  which 
they  form  parts.     In  this  recall  of 
Man   from   himself   to   the   world, 
Bacon    shews   a   spirit  very  unlike 
that  of  the  '•'  Positive"  school,  who 
have  claimed  him  as  one  of  them 
selves. 


42  The  Idola  Specus.  Those  pre 
judices  which  are  peculiar  to  indi 
viduals,  beside  and  beyond  those 
common  to  Human  Nature.  These 
are,  (i)  those  which  arise  from  dif 
ferences  of  temperament,  (2)  those 
due  to  education,  (3)  to  the  pursuit 
of  particular  studies,  (4)  to  differ 
ences  in  the  temporary  condition  of 
each  man's  mind. 

There  are  some  good  remarks  in 
D.  Stewart's  Phil,  of  the  Human 
Mind,  vol.  I.  Introd.  ii.  §  i.  on  those 
"  Idola"  which  are  connected  with 
Education,  cf.  also  the  De  Augm. 
Sc.  V.  4. 

The  name  Specus  was  suggested 
by  Pluto's  Cave,  as  we  see  by  refer 
ence  to  the  Advancement  of  Learn 
ing,  p.  194,  where  Bacon  speaks  of 
"  that  feigned  supposition  that  Plato 
maketh  of  the  Cave."  (Plato,  Rep. 
vii.  i.)  But  the  parallel  does  not  by 
any  means  hold  throughout.  The 
Cave  of  Plato  contains  all  men  who 
do  not  attain  to  the  knowledge  of 
Ideal  Truths ;  and  would  in  fact 
include  all  the  "  Idola."  Bacon 
calls  these  "  Idola  Specus ;"  else- 
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edncationeni  et  conversationent  cum  alii*;  vel  propter 
leetionem  librorum,  et  auctoritates  eorum  cpios  quisque 
colit  et  miratur;  vel  propter  difterentias  impressionum, 
prout  oiTtimmt  in  anhno  privoccupato  et  pnudisposito, 
aut  in  animo  a-quo  et  sedato,  vel  ejusmodi  :  ut  plane 
sjiiritus  Inimaims  (prout  di^ponitur  in  Mominibus  sin- 
o'lilis)  sil  re*  varia,  et  oinnino  perturbata,  et  quasi 
iortuita.  I'mle  bene  I  leraclitus '•'',  homines  scientias 
qnaTere  in  niinoribns  mnndis,  et  nmi  in  majore  sive 

co  minimi. 

XLIII. 

Snnt.  etiam  'ulnln  tancpiam  ex  eontraetu  et  societatc 
hninani  u'encri*  a<l  invieein.  <|u;e  i<fol<t  Jon,  jtropter 
lioniinuin  coninierciiun  et  consortium,  appellanms". 


where  "  each  man's  particular  I  hi1-  Are.  are  some  line  lines  by  Cole- 
moil,  or  siduein^  familiar  spirit."  ridge  upon  thi<  thuiight  ot  the 
In  the  i>t  ed.  of  Southey's  Joan  of  Cave, 

"  \\  e  in  this  low  world 

Placed  with  our  hacks  to  bright  Reality, 

That  we  may  learn  with  young  unwonted  ken 

Things  from  their  shadows.      Know  thyself  my  Soul  ! 

Conlirm'd  thy  strength,  thy  pinions  Hedged  for  flight. 

Bursting  this  shell,  and  leaving  next  thy  nest. 

Soon  upward  soaring  shall  thou  fix  intense 

Thine  eaglet  eye  on  Heaven's  eternal  Sun  !" 

4:1 1  leraclitus 'the  obscure' flourish-      ing  from  the  faulty  use  of  language 
ed  about  B.C.,-,oo.    He  was  an  Kphe-      in  our  intercourse  with  one  another. 


sian.and  so  is  usually  classed  with  the 
loniaus,  though  his  views  weie  more 
like  those  of  the  Kleatic  school,  lie 
made  I'ire  the  lirst  ground  of  things; 
declared  that  there  was  no  stability 


Words,  the  "  notioniiin  tessera-," 
heinif  analogous  to  money  in  the 
maiket-place. )  We.  have  already 
touched  on  language,  1.  14,  and  its 
reaction  on  thought.  The  faulty  use 


in  nature;  and  worked  in  with  this  of  terms  is  the  greatest  difficulty  in 

contempt    of    the    evidences   of   the  all  investigations.    Mathematics  and 

senses  a  contempt  of  man  (n^XoXoi-  Chemistry  have  made  their  progress 

fio[>cis),  of  which  the  saying  here  re-  by  building  up  a  new  nomenclature, 

ferred  to  is  an  instance.     The  senti-  It  is  a  question   how  far   Bacon  is 

ment  tl.at  the  Macrocosm  might  he  right   in  retaining   the  language  of 

fully  learnt  from  the  Microcosm  was  the  Ancients  out  of  a  love  of  peace, 

a  favourite  with  Paracelsus.  1'ioin  a  dread  of  this   Idolon,  men 

-"   Itlo/ii  For/.     Prejudices  spring-  have  thought  of  establishing  an  en- 


LIB.  I.  43,  44.  i>;3 

Homines  enim  per  sermones  sociantur ;  at  verba  ex 
ca))tu  vulgi  imponuntur.  Itaque  mala  et  inepta  verbo- 
ruin  iinpositio  miris  modis  intellectum  obsidet.  Neque 
definitiones  aut  explicationes,  quibus  homines  docti  se 
innnire  et  vindicare  in  nonnullis  consueverunt,  rem 
ullo  inodo  restituunt.  Sed  verba  plane  vim  faciunt 
intellectui,  et  omnia  turbant;  et  homines  ad  innnes  et 
innumeras  controversias  et  commenta  deducunt. 

XLIV. 

Sunt  denique  ido/n,  qua?  immigrarunt  in  ariimos  ho- 
minum  ex  cliversis  dogmatibus  philosophiarnm,  ac  etiam 
ex  perversis  legibus  demonstrationum  ;  quo?  idola  thea- 
tri  nominamus45;  quia  quot  philosophiae  recept;e  ant 
in  veil  tee  sunt,  tot  fabulas  prod  u  etas  et  actas  censemus, 
qiuie  mnndos  effecenmt  h'ctitios  et  scenicos.  Neque 
de  his  qua)  jam  habentur,  aut  etiam  de  veteribus  phi- 
losophiis  et  sectis  tantum  loquimur,  cum  complures 
alia?  ejusmodi  fabulae  componi  et  concinnari  possint ; 
quandoquidem  erroruni  prorsus  diversorum  causnc  sint 
nihilominus  fere  communes.  Neque  rursus  de  philo- 
sophiis  universalibus  tantum  hoc  intelligimas,  sed  etiam 
de  principiis  et  axiomatibus  compluribus  scientiarum, 
quae  ex  traditione  et  fide  et  neglectu  invaluerunt. 

tirely  new  Philosophical   and  Uni-  of  the  difference  between  Philosophy 

versal    Language.      For   men    ever  with  and  without  a  language  of  its 

vitiate  their  conceptions  by  the  in-  own.    Algebra  never  made  progress 

troduction  of  relative  or  analogous  till  after  Vieta  introduced  symbols 

notions;  and  it  was  hoped  the  new  into  it,  and   then  it   shot   forwards 

Language  might  obviate  this.     The  directly.    Cf.  also  Advancement   of 

subject  is   treated   at  length  in   D.  Learning,  p.  196. 

Stewart's  Phil,  of  the  Human  Mind,  ^  Idola  Theatri.     The  prejudices 

part  I.  ch.  iv.  sect.  4,  5,  and  Note  L  arising  from  the  different  systems  of 

on  Leibnitz  :  cf.  also  the  Introd.  to  Philosophy,  and  the  faulty  methods 

the  same  work,  part  II.  sect.  2  (§  2),  of  Demonstration  in  vogue.     This 

where  he  quotes  Lavoisier  on  Che-  head,  which    brings   Bacon    to  the 

mistry  and  Algebra.     The  latter  of  edge  of  controversy,  will  be  treated 

these  affords  a  striking  illustration  of  at  greater  length  hereafter. 
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Yei'iim  de  singulis  istis  generibus  idolonitn,  f'usius  et 
distinctius  dieendum  est,  ut  intellectui  humane  cautum 
sit. 

XLV. 

Intellcctus  humanus  ex  proprietate  sua  facile  suppo- 
nit  niajorem  ordineni  et  axjtialitatem  in  rebus,  quain 
in  veil  it""':  et  cum  multa  sint  in  natura  monodica,  et 
])lena  imparitatis,  tainen  aflingit  parallela,  et  correspon- 
dentia,  et  relativa.  qua-  11011  sunt.  I  line  comnicnta 
ilia,  nt  cn-Ii'stiltus  (rtiniia  mover i  per  ci  re  trios  perfcctos, 
lincis  spiralibus  et  draconibus4'  (nisi  nomine  tenus) 
prorsns  rejectis.  I  line  elementum  i^nis  cum  orbe 
suo  !S  introductum  cst  ad  constituendum  quaternionem 


4fi   Playf'air  (Encycl.  Brit.  I.   Dis-  and   doubtless  would   look   with  as 

sort.  iii.   ]>.  4,-,,-,)   calls  this   head  of  little    favour   on    Kepler's    laws,   as 
"  Idola    Tribus,"    "the    Spirit    of     on    the   "  commenta"   of  the   older 

Sy.stem,"  arising  from  man's  innate  Mathematicians.       But    though   his 

yearning    after   something    definite,  illustration  is  not  happy,  his  prin- 

ar.d    after    jiarallels    and    relations,  ciple     is    just  ;     a     remark     which 

'['his   springs    from    our    desire    for  would  hold  good  of  a  large  part  of 

rest:    (of.  I.  20.)      In   the  Adv.   of  the   Nov.  Org.     "  Linere  spirales  et 

l^carning   (p.  194)    Bacon    uses  the  draeones"  have  given  place  to  the 

same    language    as    he    does    here,  pimple   and   beautiful    Laws   of  the 

adding     the     beautiful     illustration  motion  of  the  planetary  Bodies;  but 

from  the  disorder  of  the  stars  in  the  Bacon's  warning  against  a  love  of 

firmament.  uniformity  must  be  repeated  against 

47  "  Draeones"     Bacon     himseif  all  hasty  generalises, 
onglishes   by   "  Eccentrics"   in   the          ^  The  Ancients  made  of  the  Ele- 

A'iv.  of  Learning:  fcf.  Milton's  Par.  ments  four  Orbs,  concentric;  Earth 

Lost,  viii.  79— S4,  and  v.  630—624.)  in  the  centre  ;  then  Water;  then  Air: 

He    knew    nothing    of   Astronomy,  and  lastly  Fire .    as  Milton  writes ; 

•'  Air,  and  ye  elements,  the  eldest  birth 
Of  Nature's  womb,  that  in  quaternion  run 
Perpetual  circle,  multiform  ;  and  mix 
And  nourish  all  things."    Par.  Lost,  v.  i^o. 

And  the  "  decupla  proportio  exces-  Air  to  that  of  I'ire. 
sus"  was  a  doctrine  of  R.  Fludd's          It   is    scarcely   necessary  to  add 

(an  English  Physician  cotemporary  that  (except  for  purposes  of  Poetry) 

with  Bacon).     The  notion  was  that  the  four  Elements  have  disappeared 

the  Density  of  Earth  is  to  that  of  under  the  hands  of  the  Chemists. 

Water  as  10  is  to  i  :    so  too  that  This  whole  subject  trenches  on  the 

of  Water  to  that  of  Air.  and  that  of  "  Idola  Theatri." 
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cum  reliquis  tribus,  qua^  subjiciuntur  sensui.  Etiam 
elementis  (quae  vocant)  imponitur  ad  placituin  decupla 
proportio  excessus  in  raritatc  ad  invieem ;  et  hujus- 
niocli  somuia.  Neque  vanitas  ista  tan  turn  valet  in  dog- 
inatibus,  verum  etiam  in  notionibus  simplicibus. 

XLVI. 

Intellectus  humanus  in  iis  qua?  semcl  placuerunt, 
(aut  quia  recepta  simt  et  credita,  aut  quia  delectant) 
alia  etiam  omnia  trahit  ad  suffragationem  et  consensum 
cum  illis:  et  licet  major  sit  instantiarum  vis  et  copia, 
quae  occurrurit  in  contrariurn  ;  tameri  eas  ant  non 
observat,  aut  contenmit,  aut  distinguendo  surnmovet 
et  rejicit,  non  sine  magno  et  pernicioso  prayudicio,  quo 
prioribus  illis  syllepsibus  auctoritas  maneat  inviolata49. 
Itaque  recte  respondit  iller'0,  qui,  cum  suspensa  tabula 
in  templo  ei  monstraretur  eorum,  qui  vota  solvorant, 
quod  naufragii  periculo  clapsi  sint,  atque  interrogando 
premeretur,  anne  turn  quidein  Deorum  nnmeii  agnosce- 
ret,  qujesivit  denuo,  At  ubi  sunt  illi  depicti  qui  post 
vota  nuncupata  pcrlcrintf  Eadem  ratio  est  fere  omnis 
superstitionis 5i,  ut  in  astrologicis,  in  somniis,  ominibus, 
nemesibus,  et  hujusmodi ;  in  quibus  homines  delectati 
hujusmodi  vanitatibus  advertunt  eventus,  ubi  implen- 
tur ;  ast  ubi  fallunt,  licet  multo  frcquentius,  tamen 

43  This  disingenuous  behaviour  is  to  neglect  the  Truth  that  God  does 

as  common  in  Philosophy  as  in  life :  not   grant  every   prayer;    that  He 

and  so  this  also   trenches    on   the  often  acts  rightly  for  us,  when  we 

"  Idola  Theatri."  pray  wrongly  for  ourselves. 

™  Diagoras    the    Atheist.      Ari-         6'    Superstition,    arising    from    a 

stoph.  Ran.  320.:    cf.  also  Cic.  de  wrong  view  (i)  of  God's  govern- 

Nat.  Deor.  iii.  37,  where  this  anec-  ment,   (2)   of    the    Constitution    of 

dote    is    related.      Religion   suffers  Nature  as  His  work.     The  subject 

most  from  the  false  ground  taken  is  treated  at  greater  length  infr.  I. 

by  its  supporters.     And  so  such  an  65.  and  89. 

appeal  to  the  Atheist  failed.     The         For  the  question  of  Bacon's  belief, 

error  lay  in  that  feebleness  of  faith  so  violently  impugned  by  Le  Maistre 

among  the  Ancients,  which  led  men  and  others,  see  Appendix  ('. 
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negligimt  ct  pnrtoreunt0'2.  At  longe  subtilius  ?erpit 
hoc  inalnni  in  pbilosopbiis  et  scientiis;  in  quibus  quod 
seincl  placuit,  reliqua  (licet  mnlto  finniora  ct  potiora) 
inficit.  ot  in  ordinem  redigit.  Quinetiain  licet  abf'ue- 
rit  en.  qnani  diximus,  dclcctntio  ct  vanitas  is  tainen 
liiniiano  intelleotni  error  ost  proprins  ct  pcrpetnns,  ut 
magi-  moveatnr  ct  cxcitotur  affirmativis,  qnam  nega- 
livis;  cum  rite  et  online  a'qnum  so  utrique  jirjrbere 
dcbcat  ;  qiiin  contra,  in  onini  axiomatc  vero  constitn- 
ondo.  major  cst  vis  instantia1  ncufativa1. 

XLYU. 

Intcllectus  bumanus  illis,  (jua1  sininl  et  subito  TUCII- 
tem  i'crirc  ct  subire  possunt,  inaxime  movetnr;  a  qui- 
bus  pbantasia5-5  implcri  ct  inllari  consucvit  :  rclitpia 
vcro  niodo  (puxlain,  licet  inipcrccptibili,  ita  se  liabcre 
fingit  ct  supponit,  quomodo  se  liabeiit  pauca  ilia  (juibus 
inens  ol)sidctnr;  ad  ilium  vero  transcursuin  ad  instan- 
tias  rcmotas  ct  lieterogeneas,  per  (]uas  axiomata  tan- 
qnani  igne  probantur54,  tardns  oinuino  intcllectus  est, 


;>*  Instances  of  this  popular  delu-  kind  always  feels  it  when    similar 

Mon    are    innumerable.       It    arises  cases  occur,  though  he  may  know 

partly    from    our    unwillingness    to  that  there  is  no  danger;  and  Ima- 

reconsider    a    verdict    (the    love    of  gination  acting  on  these  rapid  and 

Rest   noticed   above) ;    partly   from  strong  impressions  does   not  allow 

our  being  (it  would  seem)  less  able  Reason    to    pronounce    calmly    and 

to  register  and  notice  the  negative  deliberately.     Nine  tenths  of  man- 

than  the  positive.    There  is  less  that  kind  (and  Aristotle  would  tell  us  all 

one  can  take  hold  of  in  it.  women  without  exception)  act  more 

53  "  Phantasia."  The  influence  of  from  impulses  of  Imagination  and 
the  Imagination  on  the  Judgment  feeling,  than  from  Judgment.  Then 
must  differ  in  each  temperament,  why  do  we  so  much  forget  the  edu- 
thotigh  all  persons  feel  it  to  some  cation — the  right  curbing,  and  giv- 
extent.  It  also  affects  the  Will,  and  ing  proper  objects  to  the  Imagina- 
has  great  weight  on  Happiness,  but  tion  ~:  It  stands  between  our  Moral 
this  <7AAr;r  av  f'irj  (TKf\l/fG>s.  The  and  our  Intellectual  nature :  it  ex- 
operation  of  the  Affections  on  our  erts  an  untold  influence  on  both, 
Judgment — often  of  our  Instincts —  and  can  both  increase  our  happiness 
will  be  akin  to  this.  A  man  who  and  adorn  our  knowledge. 
lias  once  suffered  a  shock  of  any  •''•*  This  is  the  "  exceptio  <|tue  pro- 
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et  inhabilis,  nisi  hoe  illi   pur  duras  leges  et  violentum 
imperium  imponatur. 

XLVIII. 

Gliscit  intellectus  humanus,  ncque  eonsistere  aut 
aequiescere  potis  est,  sod  ulterius  petit"'5;  at  frustra. 
Itaque  incogitabile  est  tit  sit  aliquid  extrennim  aut 
extimum  mundi,  sed  semper  quasi  necessario  occurrit 
ut  sit  aliquid  ulterius.  Neque  rursus  cogitari  potest 
quomodo  jieteruitas  defluxerit  ad  hnnc  diem06;  cum 
distiuctio  ilia,  quce  reoipi  coiisuevit,  quod  sit  wfinitiim  a 
partc  ante,  et  a  partc  post,  ntillo  modo  constare  possit; 
quia  inde  sequeretur,  quod  sit  unum  iufinitum  alio 
infinito  majus57,  atque  ut  cousumatur  infinituni,  et 
vergat  ad  finitum.  Similis  est  subtilitas  do  liueis  scin- 


bat  regulam,''  the  picking  out  such 
instances  as  will  thoroughly  test  the 
validity  of  the  general  rule  laid  down. 
These  are  cases  of  cVAoy?';,  such  as 
\ve  have  in  Bk.  II.  21 — 52. 

55  A  fact  in  Human  Nature  which 
is  used  as  an  evidence  of  our  Immor 
tality.  This  desire  is  both  for  the 
infinite  and  the  infinitesimal,  and  so 
Bacon  speaks  of  "linese  semper  divi- 
sibiles."  In  these  matters  the  Reason 
of  Man  penetrates  but  little  farther 
than  his  senses  can  lead  him  ;  and  at 
the  end  he  has  nothing  that  he  can 
say  except  "Omnia  exeunt  in  Myste- 
rium."  By  a  symbolical  system  we 
can  calculate  and  arrange  beyond 
the  possible  limits  of  sense :  but  it 
is  by  no  means  clear  that  we  are 
not  therein  only  getting  at  so  many 
more  expressions  of  our  Ignorance. 
The  "  Calculus,"  which  Bacon's 
mind  was  clearly  quite  ready  to  ac 
cept,  and  of  which  many  things  in 
his  writings-  were  prophetical, teaches 
us  the  symbolical  relations  of  "  Or 
ders  of  Infinities  and  of  Infinitesi 
mals  :"  it  can  do  but  little  more. 


See  Price  on  the  Infinites.  Calc.  §  1 1, 
103,  and  158  — 160;  Mill's  Logic, 
Bk.  II.  chap.  v.  §  6;  and  Kant, 
Critik  dor  reinen  Vernunft,  Pref.  to 
2nd  edition. 

5(i  Cf.Mansel's  Pamphlet  on  Eter 
nity,  p.  8,  where  the  distinction  be 
tween  Eternity  regarded  as  "  un 
limited  duration"  (i.  e.  an  incom 
prehensible  length  of  Time),  and  as 
"  consciousness  out  of  duration" 
(i.  e.  entirely  disconnected  from 
Time)  is  drawn  out.  Bacon  says 
that  (as  far  as  Man's  Reason  may 
affirm  any  thing  as  to  such  points) 
it  is  impossible  to  conceive  time 
finite  and  the  infinite  as  going  on 
together ;  a  fact  which  is  otherwise 
expressed  in  that  Law  of  the  Calcu 
lus,  which  states  "  that  a  finite 
quantity  added  to  or  taken  from  an 
infinite  does  not  affect  it." 

57  This  is  correct  enough  abso 
lutely,  but  for  certain  purposes  we 
have  been  obliged  to  consider  "or 
ders"  of  Infinity.  These  may  hold 
with  respect  to  us  but  not  to  the 
Universe. 
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per  divisibilibus,  ex  impotentia  cogitationis.  At  inajore 
cum  pernicic  intervenit  h;ec  impotentia  mentis  in  in- 
ventione  causaruin  :  nain  cum  maxime  universalia  in 
uatura  positiva  esse  debeant,  quemadmodum  inveninn- 
tur58,  neque  suut  revera  causabilia ;  tainen  intellectus 
humanus,  nescius  acquiescere,  adliuc  appetit  notiora. 
Turn  vero,  ad  ulteriora  tendens,  ad  proximiora  recidit, 
videlicet  ad  causas  finales,  qua*  sunt  ]»lane  ex  natura 
hominis,  jtotius  (juani  universii>y:  atque  ex  hoc  fonte 
philosophiam  iniris  modis  corruperunt.  Est  auteni 
sequc  imperiti  et  leviter  philosophantis,  in  maxime  uni- 
vcrsalibus  eausam  requirere,  ac  in  subordinatis  et  sub- 
alternis  caiisun  non  desiderarc. 

XLIX. 

Intellectus  humanus  luminis  sicci  non  est ;  sed  reei- 
pit   infusionem   a   voluntate   ct   alFectibus'*0 ;    id   quod 


58  All  tilings  "  quemadmodum 
invcniuntur,"  i.  e.  in  tlu-ir  real  ex 
istence,  are  positive.  The  "  Nega 
tive"  refers  to  our  method  of  ap 
proximating  to  a  conception  of  them. 
"  The  more  universal,  the  more 
positive."  This  may  he  :  yet  the 
more  universal  things  are,  the  more 
we  are  driven  to  consider  them  hy 
means  of  negatives.  If  taken  strictly 
this  passage  must  refer  to  the  Deity, 
who  alone  is  "  non-causabili<."  Ma- 
con,  I  think,  means  hy  it  the  first 
principles  of  Nature.  And  his  mean 
ing  will  he  hest  illustrated  by  a  pas 
sage  from  I).  Stewart's  Phil,  of  the 
Human  Mind,  Introd.  i.  "  In  the 
investigation  of  Physical  Laws  it  is 
well  known  that  our  enquiries  must 
always  terminate  in  some  general 
fact,  of  which  no  account  can  be 
given  but  that  such  is  the  constitu 
tion  of  Nature ;"  e.  g.  such  as  the 
Law  of  Gravitation. 


M  Final  Causes  depend  on  our 
conceptions  rather  than  on  the  Na 
ture  of  Things  ;  on  our  arbitrary 
suppositions  as  to  the  Intentions  of 
Nature.  They  are  attacked  again 
Bk.  II.  2:  to  which  place  the  reader 
is  referred. 

60  Spinosa  attacked  this  notion  as 
giving  a  wrong  view  of  the  origin 
of  evil.  It  is  borrowed  from  the 
Heraclitan  avij  ^t'^ij  aptcrrr).  He 
connected  the  Moral  and  Phy 
sical  by  it.  Bacon  refers  to  this 
also  in  the  Adv.  of  Learning,  p.  12, 
where  he  quotes  Heraclitus  by  name. 
He  seems  here  to  hold  to  the  Ari 
stotelian  notion  of  the  perfection  of 
the  pure  Intellect— the  avrfj  8td- 
vota  of  Eth.  vi.  2.  But  can  one 
affirm  that,  if  free  from  Affections, 
the  Intellect  would  of  itself  discern 
unerringly  the  True  from  the  False. 
Is  there  not  an  Intellectual  as  well 
as  a  Moral  dimness  ?  or  does  the 
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generat  ad  quod  milt  scientias :  quod  enim  mavult 
homo  verum  esse,  id  potius  credit61.  Rejicit  itaque 
difficilia,  ob  inquirendi  impatientiam  ;  sobria,  quia  coar- 
ctant  spem  ;  altiora  naturae,  propter  superstitionem  ; 
lumen  experientise,  propter  arrogantiam  et  fastum,  ne 
virleatur  metis  versari  in  vilibus  et  fluxis ;  paradoxa62, 
propter  opinionem  vulgi ;  denique  innumeris  modis, 
iisque  interdum  imperceptibilibus,  affect  us  intellectum 

inibuit  et  inficit. 

L. 

At  longe  maximum  impedimentum  et  aberratio  in- 
tellectus  humaiii  provenit  a  stupore  et  incompetentia 
et  fallaciis  scnsuum (;:>) ;  ut  ea,  quac  sensum  feriunt,  illis, 
quaj  sensum  immediate  mm  feriunt,  licet  potioribus, 
prseponderent.  Itaque  contem])latio  fere  desiuit  cum 
aspectu;  adeo  ut  rcrum  invisibilium  exigua  aut  nulla 
sit  observatio.  Itaque  omnis  operatic  spirituum64  in 


"  depravation  of  Man's  Nature" 
shew  itself  only  in  the  lower  part  of 
us,  and  not  in  the  higher  ? 

In  the  "  Cogitata  et  visa"  Bacon 
speaks  of  an  "  Opinio  humida" 

61  From  Demosth.  Ol.  iii.  o  yap 
/SouAeTcu  rovd'  eKacTTos  (Herat. 

62  The  greatest  Truths  which  have 
shone  on  the  world  have  come  first 
before  the  opinion  of  the  Vulgar  as 
Paradoxes. 

63  The  infirmity  of  the  senses  was 
the  Eleatic  thesis,  and  a  knowledge 
of  their  errors  led  to  Bp.  Berkeley's 
views. 

04  We  here  get  upon  Scholastic 
language.  "  Spiritus"  was  a  term 
by  which  men  covered  their  igno 
rance  of  the  Processes  of  Nature. 
One  cannot  wonder  that  with  all 
his  dislike  of  the  Schoolmen  Bacon 
made  use  of  their  language.  For 
his  object  was  not  to  make  a  new- 
nomenclature  ;  and  so  he  took  such 


terms  as  he  found  in  general  use. 
And  one  may  also  believe  that  see 
ing  something  unexplained  in  the 
Processes  of  Nature  he  was  willing 
to  acquiesce  (having  no  better  views 
to  put  forward)  in  the  language  and 
theories  of  the  Schoolmen.  Locke, 
after  him,  made  use  of  similar  terms. 
"  If  on  some  occasions  Bacon  as 
sumes  the  existence  of  Animal  Spi 
rits,  as  the  medium  of  communica 
tion  between  Soul  and  Body,  it 
must  be  remembered,  that  this  was 
then  the  universal  belief  of  the 
Learned,  and  that  it  was  at  a  much 
later  period  not  less  confidently 
avowed  by  Locke.  Nor  ought  it  to 
be  overlooked  (I  mention  it  to  the 
credit  of  both  Authors)  that  in  such 
instances  the  fact  is  commonly  so 
stated  as  to  render  it  easy  for  the 
reader  to  detach  it  from  the  Theory." 
D.  Stewart's  Knoycl.  Brit.  vol.  I. 
Diss.  i.  p.  33- 
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corporibus  tangibilibus  inclusoruni  latet,  ct  homines 
fugit.  Oinnis  etiam  subtilior  meta-schematismus  in 
partibus  rerum  crassiorum  (quam  vulgo  alterationcm 

vocant,  cum  sit  revera  latio  per  minima'''1)  latct  simi- 
litcr:  ct  tamcn  nisi  duo  ista,  qua*  diximus,  explorata 
I'ucrint  ct  in  hit'cni  prodncta,  niliil  magiii  fieri  ])otcst 
in  natura  quoad  o])cra.  Uursus  ipsa  natnra  aijris  com- 
luunis  ct  corporum  omnium,  <|iu^  ac'rcin  tcmiitatc 
supcrant,  (qua1  plurima  Mint)  l'crc>  incognita  cst ''*'.  Scn- 
sns  c'liiin  j ).•.•!•  sc  rc>  iiifinna  cst.  ct  abcrrans:  ncqiic 
organa  ad  ainjililicandos  sciisus  ant  aeuendos  multuni 
valcnt  :  scd  oiimis  vcrior  intcrpretatio  natura-  conlici- 
tnr  ]>cr  instantias,  ct  expcrimenta  idoni\i  ct  a]>po^ita; 
ul)i  SLMIMIS  dc  cxperimonto  tantuin,  cxpcriincnttini  dc 
natura  ((t  re  ipsa  judicat. 

LI. 

Intelloctus  liunianus  fcrtur  ad  abstracta  ])n>ptcr  na- 
turain  propriam  ;  atque  ca,  (pia1  lluxa  sunt,  fiugit  cssc 
constantia.  McliiH  autcni  cst  naturain  sccarc,  (jiiam 
abstrahcro;  id  <|uod  Demorriti  scliola  fecit,  (pur  niagis 
penetravit  in  naturam,  (piam  rclitpue ''".  Materia  potius 
considerari  dchet.  ct  cjus  schematism!',  ct  mota-schc- 


'I'liis  Aphorism  contains  the  germ  would     lie,    I    suppose,     Leucippus 

of  those   in    Hk.  II.  (2  —  7.),  which  alone.      Bacon   in  hN  liking  for  the 

descrihe  Latent  Process  and  Struc-  Pliilosoj.hers  before  Plato  evidently 

t*"'*1.  overrates  their  value.      He  seems  to 

"  Latio     per    minima."      The  think     that     Democritus     with     his 

language    afterwards    used    in    the  Atoms    made    more    way    into    the 

Calculus.  knowledge  of  Things  than  the  dog- 

6"  Here  is  a  longing  after  Modern  matic  Philosophers  who  "abstract- 
Chemistry,  whose  grand  discoveries  ed"  instead  of  "  dissecting"  nature. 
Bacon  would  have  so  rejoiced  to  lie  thought  that  the  Atomic  system 
see — "  qua'  ac'rem  tenuitate  supe-  approached  more  nearly  to  a  disco- 
rant" —  such  as  various  gases,  elcc-  very  of  structure  and  change  of 
tricity,  light,  &c.  structure.  That  however  he  did  riot 

07    Democritus    of   Abdera    fiou-  entirely  approve  of  them   is  visible 

rished  at  the  time  of  the  Peloponne-  from  infra  I.  57. 
sian  War  (B.C.  431  V      His  school 
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mutismi,  atque  actus  purus68,  et  lex  actus  sive  niotus ; 
forma?  eniin  commenta  animi  human!  sunt,  nisi  libcat 
leges  illas  actus  form  as  appellare69. 

LIT. 

Hujusmodi  itaque  sunt  idola,  qua?  vocamus  idola  tri- 
bns ;  quae  orturn  habent  aut  ex  eequalitate  substantial 
spiritus  humani ;  aut  ex  praeoccupatione  ejus ;  aut  ab 
angustiis  ejus;  aut  ab  inquieto  motu  ejus;  aut  ab 
infusione  affectuum ;  aut  ab  incompetentia  sensuuni ; 
aut  ab  impressionis  modo. 

LIIT. 

Idola  spccus  ortinn  habent  ex  propria  cujusque  natura 
et  aniini  et  corporis ;  atque  etiam  ex  educatione,  et 
consnetudine,  et  fortuitis.  Quod  genus,  licet  sit  varium 
et  multiplex,  tamen  ea  proponemus,  in  quibus  maxima 
cautio  est,  quaeque  plurimum  valent  ad  polluendum 
intellectum,  ne  sit  purus. 

LIV. 

Adamant  homines  scientias  et  oontemplationes  par- 
ticulares ;  aut  quia  auctores  et  inventores  se  earum 
credunt ;  aut  quia  plurimum  in  illis  opera?  posuerunt, 
iis([ue  maxiine  assueverunt.  Hujusmodi  vero  homines, 

68  "Actus  purus."  Action  or  pro-  mena  (in  other  words  the  results  of 

gress  of  any  body  regarded  in  and  Induction  stated  summarily)  when 

by  itself,  as  if  one  should  watch  the  reduced    to   their    simplest   expres- 

growth  of  a  plant.     In  all  this  one  sion.      Thus    the   Law   of  Gravity, 

sees  how  Bacon  hated  the  old  Di-  that  "  Force  varies  inversely  as  the 

chotomies,  and  longed  for  the  Analy-  i 

sis  of  Modern  Chemistry:   for  this  8(luare  °f  the  Distance     ^FcC  D^' 

is  what  is  meant  by  "  naturam  se-  is  a  statement  of  Fact,  not  a  "Formal 

care."  Cause."     But  whether  by  "  Leges 

6I)  Forma;  or  "leges  actus:"  cf.  Actus"  Bacon  meant  Laws  of  Na 
il,  i,  &c.,  and  Adv.  of  Learning,  ture  is  not  quite  clear.  What  he 
p.  139.  For  "  Laws  of  Nature"  see  opposes  is  clear  enough,  the  Platonic 
Mill's  Logic,  Bk.  III.  ch.  iv.  These  ^copto-ra  ('i8rj,  the  Architypal  Forms 
are  not.  "Forms"  in  the  Baconian  independent  of  Matter.  Cf.  I).  Stew- 
sense,  but  only  the  uniformities  art's  Phil,  of  Human  Mind,  part  II. 
which  exist  among  natural  Pheno-  ch.  ii.  §  .4. 
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si  ad  philosopliiam  et  contemplationes  universales  so 
rontulerint,  illas  ex  prioribus  phantasiis  detorquent,  ct 
eorrumpunt  ;  id  (jiiod  inaxime  conspicuum  cernitur  in 
Aristotclc,  qui  naturalem  suaiu  pliilosophiam  loo-jc.-c 
sua1  prorsus  maneipavit,  ut  earn  fere  inutilcin  ct  con- 
tentiosam  rcddiderit'0.  Chemicormn  autcni  genus71, 
ex  paucis  experimentis  fornaeis,  pliilosophiam  constitu- 
crunt  phantasticam,  et  ad  pauca  spectantcin:  (juinctiam 
Gilbertus"-,  postquam  in  contemplationibus  ma^nctis  se 
laboriosissime  exercuisset,  confinxit  statim  pliilosophiam 
conscntaneain  rci  apud  ipsum  pnrpollenti. 

LV. 

Maximum  ct  vclut  radicale  discrimcn  ingeniorum, 
quoad  jihilosophiam  ct  scientias,  illnd  cst  ;  cpiod  alia 
inn-cilia  sint  fortiora  ct  aptiora  ad  notandas  re  rum 


"°  I;or  Hacon's  ojunions  ns  to 
Aristotle  see  I.  6^,  when-  tlie  siih- 
ject  ciunt's  properly  In-fore  him  un- 
dcT  the-  "  liiola  'J'tieatri."  Here  it 
is  out  of  place;  and  \ve  notice  on 
several  occasions  that  Bacon's  love 
of  illustration  itc.  has  led  him  to 
pass  the  limits  he  lias  set  to  him- 
self. 

71  The  Chemists  of  Bacon's  day 
were  thoroughly  empiric  (cf.  1.64), 
for,  as  Playfair  says  (Kncyelop. 
Brit.  I.  ]).  47,3  i,  "  Chemistry  in  this 
state  might  be  said  to  have  an  Elec 
tive  Attraction  for  all  that  was  most 
absurd  and  extravagant  in  the  other 
parts  of  knowledge." 

'•*  Gilbert,  court  Physician  to  Eli 
zabeth  and  James  I,  is  always  treated 
badly  by  Bacon.  lie  ever  asserted 
the  great  advantage  of  experiment 
over  a  priori  philosophy ;  and  is 
accordingly  put  hy  Bacon  among 
"  Empirics."  He  was  a  strong  sup 
porter  of  the  Copernican  system, 


and  so  far  was  in  advance  of  Bacon. 
His  fault  was  (if  it  wa.s  one)  that  he 
attached  himself  too  much  to  one 
subject  (Magnetism;,  and  was  in 
clined  to  expect  too  great  results 
from  it.  Hallam  says  of  him.  that 
he,  in  a  Latin  Treatise  on  the  Mag 
net,  "  collected  all  the  knowledge 
which  others  had  possessed  on  the 
subject,  and  became  also  at  once 
the  father  of  experimental  Philoso 
phy  in  this  Island."  His  views  are 
still  held  to  be  sound.  Surpi  said 
that  he  and  Vieta  the  Algebraist 
were  the  only  two  original  writers 
of  his  day.  Hallam,  Lit.  of  Europe, 
vol.  II.  part  ii.  ch.  7.  §  21.  Bacon 
often  refers  to  him:  cf.  I.  64.  70; 
II.  35;  Adv.  of  Learning,  p.  51. 
He  allows  him  qualified  praise  in 
the  3rd  Book  of  the  De  Augm.  Sc. 
Galileo,  in  his  3rd  Dialogue,  dis 
cusses  his  system  with  great  respect; 
contrasting  very  favourably  with  Ba 
con's  almost  personal  abuse. 


LIB.  I.  55,  56.  33 

differentias ;  alia,  ad  notandas  rerum  similitudines 73. 
Ingenia  enim  constantia  et  acuta  figere  contempla- 
tiones,  et  morari,  et  hserere  in  omni  subtilitate  differen- 
tiarum  possunt :  ingenia  autem  sublimia  et  discursiva 
etiam  tenuissimas  et  catholicas  rerum  similitudines  et 
agnoscunt  et  componunt :  utrumque  autem  ingenium 
facile  labitur  in  excessum,  prensando  aut  gradus  rerum, 

aut  umbras. 

LVI. 

Reperiuntur  ingenia  alia  in  admirationem  antiquita- 
tis,  alia  in  amorem  et  amplexum  novitatis  effusa74; 
pauca  vero  ejus  temperamenti  sunt,  ut  modum  tenere 
possint,  quin  aut  quae  recte  posita  sunt  ab  antiquis 
convellant,  aut  ea  contemnant  quae  recte  afferuntur  a 
novis.  Hoc  vero  magno  scientiarum  et  philosophise 
detrimento  fit,  quum  studia  potius  sint  antiquitatis  et 
novitatis,  quam  judicia :  veritas  autem  non  a  felicitate 

73  See  on  this  Hallam's  Lit.  of  Subtilty   differences.     See   Macau- 

Eur.  vol.  II.  part  iii.  ch.  Hi.  §  76.  lay's  Essay  on  Bacon.    The"know- 

The  highest  minds  have  both  cha-  ledge  of  Differences"  is  the  peculiar 

racteristics.      "  And,"    as    Hallam  work  of  the  Intellect.     This  is  sha- 

adds,  "  the  inductive  method  is  at  dowed   by   the  Geschead-wissen   of 

once  the  best  exercise  of  both,  and  the  Anglo-Saxons, 

the  best  safeguard  against  the  ex-  74  See  Adv.  of  Learning,  p.  47, 

cesses  of  either."     Bacon,  he  holds,  and  infra  1.84.    This  attachment  to 

was  more  fond  of  resemblances  than  particular  periods  is  akin  to  the  pre- 

differences.     He  shews  this  in  his  occupation  of  the  Feelings.  (Cf.  supr. 

Metaphors.    "  This  is  the  case  with  1.49.)  Those  who  love  Antiquity  for 

men  of  a  sanguine  temper,  warm  its  own  sake  are  led  to  it  either  by 

fancy,  and  brilliant  wit."     In  fact  the  fact  that — 
Genius     best     sees     resemblances, 

"  The  past  must  ever  win 
A  brightness  from  its  being  far, 
And  orb  into  the  perfect  Star 
We  saw  not  while  we  moved  therein."  Tennyson  In  Mem. 

or  by  a  natural  instinct  which  hails  ment  and  stimulus  which  is  natural 

antiquities    as     so    many    threads  to  us,  and  which  within  bounds  pro- 

which  connect  us  with  our  Ances-  duces  much  good,  but  which,  if  suf- 

tors.  The  absorbing  love  of  Novelty  fered  to  rule  us,  must  destroy  all 

is  a  result  of  that  desire  for  excite-  soundness  of  judgment. 

D 
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teinporis  alicujus,  qua  res  varia  est ;  sed  a  lumine 
naturae  et  experientia,  quod  aeternum  est,  petenda  est. 
Itaque  abneganda  sunt  ista  studia ;  et  viclendum,  ne 
intellectus  ab  illis  ad  consensum  abripiatur. 

LVIT. 

Contemplationes  naturae  et  corporum  in  simplicitate 
sua  intellectum  frangunt  et  comminuunt ;  contempla- 
tiones  vero  natura?  et  corporum  in  compositione  et  con- 
figuratione  sua  intellectum  stupefaciunt  ct  solvunt7:'. 
Id  uptime  cernitur  in  scliola  Leucippi  et  Democriti 7(i, 
collata  cum  reliquis  philosophiis.  Tlla  enim  ita  ver- 
satur  in  particulis  rerum,  ut  fabricas  fere  negligat ; 
reliqua?  autem  ita  fabricas  intuentur  attonita\  ut  ad 
simplicitatem  natura1  non  penetrent:  itaque  alternandae 
sunt  contemplationes  ista?,  ct  vicissim  sumendae ;  ut 
intellectus  reddatur  simul  penetrans  et  capax  ;  et  evi- 
tentur  ea,  qua1  diximus,  incommoda,  atque  idola  ex  iis 
provenientia. 

LVIII. 

Talis  itaque  esto  prudentia  contemplativa  in  arcendis 
et  summovendis  idol  in  specits ;  qua?  aut  ex  pra?domi- 
nantia,  aut  ex  excessu  comj)ositioiiis  et  divisionis,  aut 
ex  studiis  erga  temi)ora,  aut  ex  objectis  largis  et  niinu- 
tis,  maxime  ortum  habent.  Generaliter  autem  pro 
suspecto  habendum  unicuique  rerum  naturam  contem- 
planti  quicquid  intellectum  suum  potissimum  capit  et 
detinet  "7 ;  tantoque  major  adhibenda  in  hujusmodi 

75  This    "  fallacy"    arises    from      Leucippus  and  Democritus  in  Hit- 
contemplation,  as  Bacon  says  (infr.     ter's   Hist,  of  Anct.  Phil.   Bk.  vi. 
1.58),  of  "  objecta  larga  et  minuta,"      ch.  2. 

rather  than  of  things  as  they  are —  77  This    is   the    same    rule    that 

Idealism,  and  Atomist  speculations.  meets  us  in  Moral  difficulties  also  : 

76  These  were  the  Atomists   (cf.  "S,Koireiv  8e  ScI  rrpbs  a  KOI  avrol  evKa- 

I.  51),  who  stood  over  against  the     rd^opoi  tvpev fls  rovvavriov 

Platonists  who  "  fabricas  intuentur  8"  eavrovs  d(f>f\Kfiv  Set.   Ar.  Eth.  II. 

attoniti."     lliere  is  a   chapter  on  ix.  4. 
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placitis  est  cautio,   ut   intellectus   servetur  aequus  et 
purus. 

LIX. 

At  idola  fori 78  omnium  molestissima  sunt ;  qua?  ex 
foedere  verborum  et  nominum  se  insiuuarunt  in  intel- 
lectum.  Credunt  enim  homines,  rationem  suam  verbis 
imperare.  Sed  fit  etiam  ut  verba  vim  suam  super  in- 
tellectum  retorqueant  et  reflectant ;  quod  pbilosophiam 
et  scientias  redclidit  sophisticas  et  inactivas.  Verba 
autem  plerunque  ex  captu  vulgi  induntur,  atque  per 
lineas,  vulgari  intellectui  maxirne  conspicuas,  res  se 
cant  '9.  Quum  autem  intellectus  acutior,  aut  observa- 
tio  diligentior,  eas  lineas  transferre  velit,  ut  illae  sint 
magis  secundum  naturam  ;  verba  obstrepunt80.  Unde 
fit,  ut  magnoc  et  solennes  disputationes  hominum  docto- 
rum  saepe  in  controversias  circa  verba  et  nomina  desi- 
nant ;  a  quibus  (ex  more  et  prudentia  mathematico- 
rum)  incipere  consultius  foret,  casque  per  definitiones 
in  ordinem  redigere.  Qua3  tamen  definitiones,  in  natu- 

76  In    the   Encycl.  Brit.  vol.  I.  most  people  "  Sunrise"  and  "  Sun- 

p.  34.    Dugald   Stewart   says   that  set"  seem  correct  enough, 
this  Aphorism  may  be  considered  as          79  To    these    "  lineee"   Aristotle 

the  Text  of  by  far  the  most  valu-  appeals,  when  he  uses  the  argument 

able   part   of  Locke's  Essay — that  of  language  and  derivations  in  his 

which  relates  to  the  imperfections  Moral   Treatises,    and   there   he   is 

and  abuse  of  words.    He  also  refers  proxiinately   right ;    for    there    the 

the  reader  to  Memoirs  by  M.Prevost  ordinary  moral  sense  of  man  im- 

and  M.  Degerando  on  "  Signs  con-  presses  itself  on  language,  and  it 

sidered  in  their  connextion  with  the  is  fair  to  treat  words  as  o-^fui  of 

Intellectual  Operations  :"    (cf.  also  things.    But  in  Physics  it  is  not  so ; 

supra,  I.  44.)      See  Locke  on  the  and  the  "  linese"  are  made  more  for 

Human Understanding,Bk.iii.ch.io.  distinctness  and  convenience   than 

The  fetters  of  language  are  one  of  for  Truth.      In   Bacon's   days   too 

the  penalties  of  social  life,  and  of  these   lines   were   rendered   doubly 

our  dimness  of  knowledge.     People  clear  and  untrue  by  the  dialectical 

stick  to  an  unsuitable  word,  as  they  system  of  looking  at  things. 
do  to  a  foolish  article  of  dress,  from          80  "  Verba   obstrepunt,"  AVords 

mere  custom  ;    and  the  multitude,  protest.     This  is  the  difficulty  of  a 

who  do  not  think,  are  content  with  new  nomenclature  in  an  old  Science, 

the  faulty  conceptions  ;  so  (e.  g.)  to  In  a  new  subject  it  makes  no  matter. 

D  2 
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ralibus  et  materiatis,  huic  inalo  mederi  non  possunt ; 
quoniam  et  ipsse  defmitiones  ex  verbis  constant,  et 
verba  gignunt  verba 81 :  adeo  ut  necesse  sit  ad  instan- 
tias  particulares,  earumque  series  et  ordines  recurrere  ; 
ut  mox  dicemus,  quuni  ad  inodum  et  rationem  consti- 
tuendi  notiones  et  axiomata  deventum  fuerit 82. 

LX. 

Idola,  qua?  per  verba  intellectui  imponuntur,  duorum 
generum  sunt ;  atit  enini  sunt  reruni  nomina,  qua;  non 
sunt8'*,  (quemadmodum  enini  sunt  res,  qtue  nomine 
carent,  per  inobservationem ;  ita  sunt  et  nomina,  qua: 
carent  rebus,  per  suppositionem  phantasticam)  aut  sunt 
nomina  reruni,  qua;  sunt,  sed  confusa  et  male  tenni- 
nata,  et  temere  et  inaequaliter  a  rebus  abstracta.  Pri- 
oris  generis  sunt,  fortuna81,  priinuni  mobile*"',  planeta- 
runi  orbes8'"',  elementum  ignis87,  et  liujusmodi  com- 

81  Such  as  the  definitions  of  Plea-  impose  on  the  Intellect  are, 

sure,  Sensation,  Will,  in  which  we  i.  Actual  Error  in  apprehension, 

are  often  deceived   "  specie  verho-  when  we  imagine  we  have  conceptions 

rum,"  while  really  we  are  no  nearer  of  things  which  have  no  existence, 

knowledge  than  before.  2.  Indistinctness  of  apprehension. 

8-  So  we  must  betake  ourselves  ^  "  Fortune."     "  Chance  is  but 

to  true  Induction.     As   the  Indis-  the  pseudonyms   of  God  for  those 

tinctness  of  Terms  and  Conceptions  particular  cases  which  he  does  not 

react  on  each  other,  our  only  remedy  choose  to  subscribe  openly  with  his 

is  to  bring   them  to  bear  on   one  own  sign-manual ;"  i.  e.  under  the 

another,  and  to  correct  one  another  name  of  Tv^7?  we  include  all  things 

by  a  continual  appeal  to  facts.  which  follow  a  law  at  present  hidden 

83  These  two  Idola  which  words  from  us.     So  writes  Metastasio : 

.  .  .  .  "  il  eterno  giro, 

Che  sembra  caso,  ed  e  saper  profondo." 

85  Primum  mobile.     "  This   first  the   Nov.  Org.    in   the    Library  of 

mover,  in  Ptolemy's  Astronomy,  was  Useful  Knowledge,  p.  23. 

a  supposed  immense  sphere  or  hoi-  ^  These  Orbes  were  supposed  to 

low  globe,  which  included  within  it  be  actual  crystal  spheres  (cf.  II.  46), 

all  the  spheres,  or  Orbs  of  the  pla-  in  which  the  stars  were  set,  and  be- 

nets   and   fixed   stars,  and   turned  yond  those  of  the  Planets  was  one, 

itself  and  all  these  round  the  earth  called  the  Celum  Stellatum,  on  which 

in  twenty-four  hours."    Account  of  the  fixed  stars  were  all  fastened ; 
"The  fixed  stars,  fixed  in  their  orb  that  flies."  Par.  Lost,  v.  176. 
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menta,  quse  a  vanis  et  falsis  theoriis  ortum  habent. 
Atque  hoc  genus  idolorum  facilius  ejicitur,  quia  per 
constantem  abnegationem  et  antiquationem  theoriarum 
exterminari  possunt. 

At  alterum  genus  perplexum  est,  et  alte  haerens ; 
quod  ex  mala  et  imperita  abstractione  excitatur.  Ex 
empli  gratia,  accipiatur  aliquod  verbum,  (humidum,  si 
placet)  et  videamus  quomodo  sibi  constent,  quae  per 
hoc  verbum  significantur :  et  invenietur  verbum  istud, 
kumidum,  nihil  aliud  quam  nota  confusa  diversarum 
actionum,  quac  nullam  constantiam  aut  reductionem 
patiuntur.  Significat  enim  et  quod  circa  aliud  corpus 
facile  se  circumfundit ;  et  quod  in  se  est  indetermina- 
bile,  nee  consistere  potest ;  et  quod  facile  cedit  undi- 
quc ;  et  quod  facile  se  dividit  et  dispergit ;  et  quod 
facile  se  unit  et  colligit ;  et  quod  facile  fluit  et  in 
motu  ponitur;  et  quod  alteri  corpori  facile  adhceret, 
idque  madefacit ;  et  quod  facile  reducitur  in  liquidum, 
sive  colliquatur,  cum  antea  consisteret.  Itaque  quum 
ad  hujus  nominis  praedicationem  et  impositionem  ven- 
tum  sit ;  si  alia  accipias,  flamma  humida  est ;  si  alia 
accipias,  aer  humidus  non  est ;  si  alia,  pulvis  minutus 
humidus  est ;  si  alia,  vitrum  hurnidum  est :  ut  facile 
appareat  istam  notionem  ex  aqua  tantum,  et  communi- 
bus  et  vulgaribus  liquoribus,  absque  ulla  debita  verifi- 
catione,  temere  abstractam  esse. 

In  verbis  autem  gradus  sunt  quidam  pravitatis  et 
erroris.  Minus  vitiosuin  genus  est  nominum  substan- 
tiac  alicujus,  prafisertim  specierum  infimarum,  et  bene 
deductarum ;  (nam  notio  cretae,  luti,  bona ;  terrae, 
mala:)  vitiosius  genus  est  actionum,  ut  generare,  cor- 
rumpere,  alterare :  vitiosissimum  qualitatum,  (exceptis 
objectis  sensus  irnmediatis)  ut  grams.,  levis,  tennis,  densi, 

*7  "  Elementum  ignis  :"  cf.  supr.  I.  45. 
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&c.  et  tainen  in  omnibus  istis  fieri  non  potest,  qnin 
sint  alia)  notiones  aliis  paulo  meliores,  j)rout  in  sensum 
linmanum  incidit  rerum  copia88. 

LXI. 

At  idola  tln.'dtri  innata  non  snnt,  nee  occulto  insi- 
nuata  in  intellectnm  ;  sod  ex  fabulis  theoriarum89,  et 
perversis  legibns  demonstrationum,  plane  indita  et  re- 
cepta.  In  his  antcni  confutationes  tentare  et  suscipere 
consentaneinn  prorsns  non  est  illis,  qua1  a  nobis  dicta 
snnt.  Quum  enini  nee  de  principiis  consentiamus,  nee 
de  demonstrationibus,  tollitur  oninis  argumentatio.  Id 
vcro  bono  tit  fato,  ut  antiquis  suns  constet  honos. 
Niliil  enini  illis  detrahitnr,  (jnnni  de  via  omnino  qna> 
stio  sit.  Clandus  enim  (ut  dieitur)  in  via,  antevertit 
c'lirsorem  extra  viuin.  Etiam  illud  manifesto  liquet, 
current!  extra  viain,  quo  liabilior  sit  et  velocior,  co 
niajorem  contingere  aberrationem. 

Nostra  vero  inveniendi  scientias  ea  est  ratio,  ut  non 
niultuin  ingeniorum  acumini  et  robori  rclinquatur;  sed 
qua:  ingenia  et  intellectus  fere  exirquet1*0.  Qucinad- 
modinn  enini  ad  hoe  ut  linea  recta  fiat,  ant  eireulus 

88  il  lleriun  copia ;"  i.  c.  accord-      for   he   does    not   let   the  Ancients 
ing  to  each  man's  capacity  for  st-cin^      have  much  rest ;  nor  is  he  even  fair 
facts;  i.  e.  according  to  the  natural      in  his  judgments  of  them. 

powers  of  each.  '•**  This  has  not  been  verified  by 
It  is  possible,  finally,  to  use  words  the  progress  of  the  Physical  Studies, 
as  mere  Logical  Symbols,  and  argue  (Cf.  infr.  I.  122.)  See  Macau- 
thence  with  perfect  Logical  validity;  lay's  Essay  on  liacon.  One  man's 
the  formal  Syllogism  cannot  in  any  apprehension  of  facts,  or  power  of 
way  teach  or  even  test  Truth  •  and  memory,  or  critical  faculty,  or  quick- 
it  has  no  concern  with  a  system  of  ness  in  generalization,  must  exceed 
Interpreting  Nature.  For  Bacon  another's.  And  far  more,  one  man 
seeks  to  define  words  according  to  passes  another  in  that  "  Mental  Ini- 
the  Truth  of  Nature,  and  for  this  tiative,"  the  prerogative  of  wise 
the  Syllogism  is  of  no  use.  As  to  souls,  which  Bacon,  at  times,  seems 
the  Syllogism  see  Appendix  B.  quite  to  ignore.  See  Coleridge's 

89  The  desire  which   Bacon   has  Table -Talk,    Sept.   21,   1830,     and 
expressed  "ut  antiquis  suus  constet  Oct.  8,  1830. 

honos"  does  not  bear  much  fruit, 
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perfectus  describatur,  multum  est  in  constantia  et 
exercitatlone  manus,  si  fiat  ex  vi  manus  propria,  sin 
autem  adhibeatur  regula,  aut  circimis,  parum  ant  nihil ; 
omnino  similis  est  nostra  ratio.  Licet  antem  confuta- 
tionum  particularium  nullus  sit  nsns ;  de  sectis  tamen 
et  generibus  linjnsmodi  theoriarum  nonniliil  dicendum 
est;  atque  etiam  paulo  post  de  signis  exterioribus,  qnod 
se  male  habeant ;  et  postremo  de  causis  tanta?  infelici- 
tatis,  et  tarn  diuturni  et  generalis  in  errore  consensus ; 
nt  ad  vera  minus  difficilis  sit  aditus,  et  intellectus  hu- 
manus  volentius  expurgetur,  et  idola  dimittat. 

LXIL 

Idola  thcatri,  sive  theoriarum,  multa  sunt,  et  multo 
pi nra  esse  possunt,  et  aliquando  fortasse  erunt.  Nisi 
enim,  per  multa  jam  saecula,  hominum  ingenia  circa 
religionem  et  theologiam  occupata  fuissent ;  atqne 
etiam  politiae  civiles  (praosertim  monarchic)  ab  istius- 
modi  novitatibus,  etiam  in  contemplationibus,  essent 
aversae 91 ;  ut  cum  periculo  et  detriments  fortunarum 
suarum  in  illas  homines  incumbant,  non  solum  prscmio 
destituti,  sed  etiam  contemptui  et  invidiac  expositi ; 
complures  alise  proculdubio  philosophiarum  et  theoria 
rum  secta*,  similes  illis,  quae  magna  varietate  olim  apud 
Grsecos  floruerunt,  introductse  fuissent.  Quemadmo- 
dum  enim  super  phfsnomena  setheris  plura  themata  coeli 
confingi  possunt;  similiter,  et  multo  magis,  super  phe 
nomena  philosophise  fundari  possunt  et  constitui  varia 
dogmata.  Atque  hujusmodi  theatri  fabulce  habent 
etiam  illud,  quod  in  theatro  poetarum  usu  venit ;  ut 
narrationes  fictas  ad  scenam  narrationibus  ex  historia 


91  Just   as   even   now  there   are     bad  in  his  mind  the  persecution  of 
those  found  who  on  political  grounds     Galileo, 
object  to  education.    Perhaps  Bacon 
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veris  concinniorcs  sint  et  elegantiores,  et  quales  quis 
magis  vellet. 

In  genere  autem,  in  materiam  philosophic  sumitnr 
aut  multum  ex  paucis,  aut  partim  ex  multis ;  ut  utrin- 
que  philosophia  super  experientire  et  naturalis  historic 
nimis  angnstam  basin  funclata  sit,  atque  ex  paucioribus, 
quam  par  est,  pronunciet.  Rationale112  enim  genus 
philosophantium  ex  experientia  arripiunt  varia  et  vul- 
garia,  eaque  neque  certo  comperta,  nee  diligenter  exa- 
minata  et  pensitata;  reliqua  in  meditatione  atque  inge- 
nii  agitatione  ponunt. 

Est  et  aliud  genus  philosophantium  9;i,  qui  in  paucis 
experiments  sedulo  et  accurate  elaborarunt,  atque  hide 
philosophias  educere  et  confingere  ausi  sunt;  reliqua 
miris  modis  ad  ea  detorquentes. 

Est  et  tertium  genus  eoruni !",  qui  theologiam  et 
traditiones  ex  fide  et  venerationc  ininiiscent ;  inter 
quos  vanitas  nonnullorum,  ad  petendas  et  derivandas 
scientias,  a  spiritibus  scilicet  et  geniis,  deflexit;  ita  ut 
stirps  errorum,  et  pliilosopliia  falsa,  genere  triplex  sit: 
snpliistica,  empirica,  cf  superstitiosa. 

LXIII. 

Prinii  generis  exemplum  in  Aristotele  maxime  con- 
spicuum  est,  qui  j)hiloso])hiam  naturalcm  dialectica  sua 
corrupit'1"' ;  quum  niunduni  ex  categoriis  effecerit ; 

12  "  Rationale;"    that   of    those  not  clear,  but  we  have  it  from  Raw- 

who  appeal  solely  to  and  trust  in  ley,  that  Bacon  began  to  dislike  Ari- 

the  Reason,  without  considering  its  stotle  at  the  age  of  16  :   "  Not  for 

relations  to  the  external  world,  or  the  worthlessness  of  the  Author,  to 

consulting  facts :  cf.  infr.  I.  63.  whom  he  could  ascribe  all  high  at- 

)3  Cf.  infr.  I.  64.  tributes,  but  for  the  unfruitfulness 

'4  Cf.  infr.  I.  65.  of  the   way — being   a   Philosopher 

95  Here  follows  the  attack  on  Ari-  only   strong   for   disputations   and 

stotle,  which  is  foreshadowed  in  I.  contentions,  but  barren  of  the  pro- 

54.     What  his  opinion  might  have  duction  of  work  for  the  life  of  man." 

been  worth  at  so  tender  an  age,  is  No  man  who  set  before  himself  that 
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auimse  humanse,  nobilissimse  substantial,  genus  ex  voci- 
bus  secundsc  intentionis 96  tribuerit ;  negotium  densi  et 
rariy  per  quod  corpora  subeunt  majores  et  minores 


end  which  Bacon  followed,  coiild  at 
any  time  like  Aristotle ;  at  the  time 
when  he  lived  we  must  make  all 
allowance  for  his  dislike.  Two  cen 
turies  before,  Roger  Bacon,  his  most 
wise  forerunner,  had  written  (MS. 
Cotton.  Tit.  fol.  130.  cap.  8) :  "  Si 
haberem  potestatem  super  libros 
Aristotelis,  ego  facerem  omnia  cre- 
mari ;  quia  non  est  nisi  temporis 
amissio  studere  in  illis,  et  caussa 
erroris,  et  multiplicatio  ignorantiae 
ultra  id  quod  valeat  explicari."  The 
Schoolmen  had  by  their  "  thorny 
disputations  without  fruit"  applied 
the  Aristotelian  Logic,  carried  on  by 
Porphyry,  to  the  neglect  of  all  ap 
peals  to  facts,  of  all  real  progress  in 
knowledge ;  and  until  their  whole 
system  was  abolished  there  was  no 
hope.  A  system  which  settled  the  uni 
verse  deductively  from  "  ens,"  which 
divided  things  into  essence  and  at 
tribute,  which  argued  on  things  by 
the  Figures,  must  give  way  before 
truth  could  emerge.  These  were  in 
deed  later  applications  of  Aristotelian 
principles  :  but  Bacon  strikes  at  the 
source,  not  at  the  results.  And 
even  in  Aristotle's  own  writings  we 
have  more  Logic  than  is  necessary. 
The  Categories  are  an  obstacle  to 
Truth ;  and  though  we  believe  that 
Aristotle  meant  his  Logic  to  be  in 
itself  strictly  instrumental,  still  even 
the  ist  Analytics  are  full  of  dogma 
tic  applications,  and  illustrations 
drawn  from  arbitrary  axioms.  The 
2nd  Anal,  are  purposely  a  material 
treatise,  being  the  application  of  the 
Syllogistic  process  to  Necessary  Mat 
ter,  and  to  the  discovery  of  am'at ; 
and  here  as  much  as  any  where  the 
evil  appears.  And  yet  with  it  all 
Aristotle  was  aware  of  the  necessity 


of  experiment  and  a  certain  Induc 
tion.  (See  Anal.  Post.  i.  18.)  Nor 
do  we  think  he  should  be  so  abso 
lutely  condemned  as  he  is  here. 
Personally  he  was  a  careful  observer 
of  facts,  as  well  as  both  a  subtle 
and  a  deep  thinker,  and  his  Hist. 
Animal,  was,  whatever  Bacon  may 
say  in  its  disparagement,  a  far  more 
striking  work  and  far  more  truly  an 
appeal  to  Nature,  than  the  hasty 
and  partial  generalizations  of  the 
older  Philosophers  had  been  •.  and 
in  his  Moral  and  lesser  treatises  we 
discern  a  judicious  knowledge  of 
Human  Nature,  such  as  nothing 
but  personal  experience  could  ever 
have  given.  For  a  much  fairer  judg 
ment  on  Aristotle  see  Herschel's 
Discourse  on  Nat.  Phil,  part  II. 
ch.  3.  §  101  :  see  also  D.  Stewart, 
Phil,  of  the  Human  Mind,  part  II. 
chap.  hi.  sect.  3. 

There  is  a  yet  fiercer  attack  on 
the  ancient  Philosophers  in  the  "  Re- 
suscitatio,"  under  the  title  "  de  Inter- 
pretatione  Naturae  Sentential  XII." 
There  he  charges  Aristotle  with,  i. 
abominable  sophistry,  2.  useless 
subtilty,  and  3.  a  vile  sporting  with 
words. 

96  From  the  vagueness  which  en 
velopes  "  voces  secunda?  intentio 
nis"  it  is  hard  to  explain  this  great 
injustice  done  to  the  Human  Soul. 
Bacon  probably  refers  to  the  De 
Anima  II,  i.  §  7  and  n,  where  Ari 
stotle  lays  it  down  that  the  soul  is  an 
ovaia,  and  also  eWf  Ae'^eia ;  meaning 
probably  by  "  secundae  intentionis 
voces,"  Terms  which  are  of  technical 
use  in  Philosophy.  Whether  this  is 
the  right  meaning  of  the  Phrase  is 
not  our  question  here. 


•12  NOVUM  ORGANUM. 

dimensiones  sivc  spatia96,  per  frigidam  distinctionem 
actus  et  potential  transegerit;  inotnm  singulis  corpori- 
bus  unicuin  ct  proprium,  et,  si  participant  ex  alio  motu, 
id  aliunde  nioveri,  asscruerit;  ct  innumcra  alia,  pro 
arbitrio  suo,  naturae  rernm  imposuerit :  magis  nbiqne 
sollicitus  qnoinodo  quis  rcspondendo  sc  explicet,  ct 
aliqnid  reddatur  in  vcrbis  positivnm,  qnain  dc  intcrna 
rcruni  veritate ;  (piod  ctiam  optimc  se  ostendit  in  com- 
parationc  philosophise  ejus,  ad  alias  philosophias,  qua,1 
apnd  Gra>cos  celebrabantur.  Ilabcnt  cuiin  homoio- 
m era  Anaxagorrc (J7,  atonii  Lcnci])])i  ct  Democriti98, 
coelnm  ct  terra  Parmenidis1'1',  lis  ct  amicitia  Empedo- 
clis  l,  rcsolutio  corporuin  in  adiaplioram  natnram  ignis, 
ct  replicatio  eormidem  ad  dcnsum  Ilcracliti  -,  aliquid 
ex  philosopho  natural! ;  ct  rcruni  natnram,  et  experi- 
cntiani,  ct  corpora  sapiunt ;  nbi  Aristotclis  physica 
nihil  alind  quain  dialectics  voces  plernnqnc  sonet : 
qnam  ctiam  in  inetaphysicis  sub  solcnniore  nomine,  et 
ut  inagis  scilicet  rcalis,  mm  nominalis:!,  rctractavit. 


;M>  Tliis  distinction  between  Dens-  were  nvp  and  y?j,   not  cu'lum  and 

ity  and  Rarity,  as  relatively  and  not  terra;  and  that  these  are  antagonist, 

absolutely    oppose.],    is    good,    and  and  from  them  the  world  is  evolved, 

might  have  been  applied  with  ad-  Surely,  putting  on  his  dogmas  the 

vantage  to  Heat  and  Cold.  most    favourable    construction,    we 

1(7  AnaxagorasofClazomenseflou-  shall  not  find  much  in  them  to  pre- 

rished  circ.  11. C.  450.    He  held  that  fer  even  to  the  Aristotelian  Physics, 

before  the  constitution  of  the  world  '  Empedocles  of  Agrigentum  flou- 

all  was  in  a  state  of  mixture,  con-  rished  circ.  B.C.  480.     He  held  that 

sisting  of  infinitely  small   parts  or  Love  (Bacon's  Amicitia)  was  the  one 

seeds   of  things:    these   are   called  God — the  true  moving  power — while 

Homwomerice;  though  whether  Ana-  the   actual    existing   separations  of 

xagoras  himself  used  the  term  may  things  arise  from  discord  (lis).    The 

be   doubted.      See    Hitter,    Bk.  iii.  Greek  terms  are  either  0tAoV^f  and 

ch.  viii  (note) :  cf.  Arist.  Met.  I.  3.  "Epis,  or  </uXt'a  and  IH'IKOS . 

*  Leucippus  and  Democritus,  cf.  ^  Heraclitus,  cf.  supr.  I.  42. 

supr.  1.51.  3  "  Realis,  non  nominalis."    The 

1)9  Parmenides  of  Elea  flourished  Metaphysics    professed   to   treat  of 

circ.  B.C.  460.  He  held  that  there  are  the   absolute    nature   of   things    as 

two«px<u;  which  (see  Ar.  Met.  I.  5.)  they  are,  not  as  they  are  conceived 
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Neque  illucl  quenquam  moveat,  quod  in  libris  ejus  De 
animalibus*,  et  in  Problematibus,  et  in  aliis  suis  tracta- 
tibus,  versatio  frequens  sit  in  experimentis.  Ille  enim 
prius  decreverat ;  neque  experientiam  ad  constituenda 
decreta  et  axiomata  rite  consuluit ;  sed  postqnam  pro 
arbitrio  suo  decrevisset,  experientiam  ad  sua  placita 
tortam  circumd licit,  et  captivam ;  ut  hoc  etiam  nomine 
magis  accusandus  sit,  quam  sectatores  ejus  moderni 
(scholasticorum  philosophorum  genus)  qui  experientiam 

omnino  deseruerunt. 

LXIV. 

At  philosophise  genus  cmpiricum*  placita  magis  de- 
formia  et  monstrosa  educit,  quam  sophisticum  aut  ratio 
nale  genus  ;  quia  non  in  luce  notionum  vulgarium, 
(qua?  licet  tenuis  sit  et  superficialis,  tamen  est  quodam- 
modo  universalis,  et  ad  multa  pertinens)  sed  in  pauco- 
rum  experimentorum  angustiis  et  obscuritate  fundatum 
est.  Itaque  talis  philosophia  illis,  qui  in  hujusmodi 
experimentis  quotidie  versantur,  atque  ex  ipsis  phanta- 
siam  contaminarunt,  probabilis  videtur,  et  quasi  certa ; 
cscteris,  incredibilis  et  vana.  Cujus  exemplum  notabile 
est  in  chemicis,  eorumque  dogmatibus ;  alibi  autem 
vix  hoc  tempore  invenitur,  nisi  forte  in  philosophia 
Gilberti6.  Sed  tameu  circa  hujusmodi  philosophias 
cautio  nullo  modo  prsetermittenda  erat ;  quia  rnente 
jam  praevidemus  et  auguramur,  si  quando  homines,  no- 
stris  monitis  excitati,  ad  experientiam  se  serio  contu- 
lerint  (valere  jussis  doctrinis  sophisticis)  turn  demum, 

or  expressed  in  Language.     Bacon's  himself  allows  it  no  little  honour  in 

objection  no  doubt  would  be  that  the  Adv.  of  Learning,  B.  i.  p.  44. 

Man's  knowledge  must  necessarily  5  The  e/uTretpi'a  here  attacked  would 

depend  on  his  conceptions.  be  good  so  far  as  it  is  an  appeal  to 

4  The  Hist.  Animal,  of  Aristotle  was  facts  :  bad,  in  that  it  has  no  Method 

certainly  a  far  more  systematic  and  and  no  Patience. 

satisfactory  collection  than  Bacon's  6  Gilbert  of  Colchester,  cf.  supr. 

Sylva   Sylvarum   is.      And   Bacon  I.  54. 
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propter  prrcmaturam  et  praproperam  intollcctus  festi- 
nationcm,  et  saltnm,  sivc  volatum  ad  gcncralia',  ct 
rerum  principia,  fore,  tit  magnum  ab  hujnsmodi  phi- 
losopliiis  periculum  immincat ;  cui  inalo  etiam  nunc 
obviam  ire  debemus. 

LXV. 

At  corruptio  philosophise  ex  superstitionc9,  et  tlieo- 
logia  admista,  latins  omnino  patet,  et  plurimum  mali 
infert,  ant  in  philosopbias  integras,  ant  in  earum  partes. 
Ilnmanns  enim  intellectus  non  minus  impressionibus 
phantasiae  est  obnoxins,  qnam  impreasionibus  vulga- 
rinm  notionum.  Pugnax  enim  genus  philosophise  et 
snphisticum  ill:i(|iieat  intellectnm :  at  illnd  alternm 
phantasticum,  et  tumidnm,  et  quasi  poetioum,  magis 
blanditur  intellectui  ".  Inest  enim  liomini  qiurdam  in- 
tellectus  ambitio,  non  minor  quam  voluntatis ;  pra^ser- 
tim  in  ingeniis  altis  et  elevatis  1(l. 

IIujus  antem  generis  exemplum  inter  Gnveos  illn- 


'  This  apprehension  is  daily  being  unto  Caesar"  &c.    But  cf.  infr.  1.89. 

verified  in  Quack  Medicines,  or  in  and  Appendix  ('. 

the  theories  of  Phrenology,  Electro-  ;i  This  is  levelled  against  the  ima- 

biology,  &c.  ginative  writings  of  Plato,  who  dis- 

It  is  an  evil  akin  to  that  under  liked  strict  Physics,  and  of  whose 
Idola  Tribus,  I.  4;,,  46.  And  Tim.rus  Bacon  seems  to  be  think- 
this  "  pra-propera  festinatio  et  sal-  ing.  The  rii/a/ji/ijo-ir,  and  the  doc- 
tus"  should  be  compared  with  Ba-  trine  of  absolute  Ideas  (if  we  inter- 
con's  statement  of  his  own  Method  pret  them  rightly),  must  stand  in 
infra,  I.  104  — 106.  the  way  of  sound  Physical  know- 

8  One  of  the   passages  cited   as  ledge.     Their  poetic  value  Bacon  of 

proving  Bacon's  infidelity.  We  must  course  allowed,  though  he  qualifies 

recollect    that    he    is    speaking    of  his    observations    with    the    epithet 

"  Scientia  Humana,"  and  that  deli-  "  tumidum." 

berations  on  the  Nature  of  Angels  10  Ambition  "  the  last  weakness 

and    other    supra-sensible    subjects  of  a  noble  soul,"  and  this  both  in 

had  quite  vitiated  the  Physics  of  the  Intellect  and  Will.    That  of  the  Will 

Schoolmen.    Bacon  here  wishes,  not  leads  to  Tyrannies ;  that  of  the  Intel- 

to  thrust  out  the  Faith,  but  to  keep  lect  to  perilous  ground  and  unbelief, 

each  thing  in  its  right  place,  as  he  or  to  that  searching  out  of  things 

shews  by  alluding  at  the  end  of  this  unattainable,  which  Bacon  here  con- 

Aph.  to  Matth.  xxii.  21.  "  Render  demns. 
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cescit,  prsecipue  in  Pythagora11,  sed  cum  superstitione 
magis  crassa  et  onerosa  conjunctum ;  at  periculosius 
et  subtilius  in  Platone  atque  ejus  schola.  Invenitur 
etiam  hoc  genus  mali  in  parti  bus  philosophiarum  reli- 
quarum,  introducendo  formas  abstractas,  et  causas  fina 
les,  et  causas  primas;  omittendo  saepisaime  medias,  et 
hujusmodi 12.  Huic  autem  rei  summa  adhibenda  est 
cautio.  Pessima  enim  res  est  errorum  apotheosis l(i>*  et 
pro  peste  intellectus  habenda  est,  si  vanis  accedat  ve- 
neratio.  Huic  autem  vanitati  nonnulli  ex  modernis 
summa  levitate  ita  indulserunt,  ut  in  primo  capitulo 
Geneseos,  et  in  libro  Job,  et  aliis  Scripturis  sacris,  phi- 
losophiam  naturalem  fundare  conati  sint 14 ;  inter  viva 
qucerentes  mortua.  Tantoque  magis  lisec  vanitas  inhi- 
benda  venit,  et  coercenda,  quia  ex  divinorum  et  huma- 
nortim  malesana  admistione,  non  solum  educitur  philo- 
sophia  phantastica,  sed  etiam  religio  hseretica.  Itaque 


11  Pythagoras    flourished    B.  C. 
550;  born  at  Samos.     Around  him 
alone    of  Ancient    Philosophers    is 
thrown   the  miraculous   halo   of  a 
Saint.     Both  in  his  views  and  in 
his  life  the  religious  element  stands 
out  most  prominently;  and  on  a  re 
ligious  basis  were  founded  his  sys 
tems  both  of  Morals  and  Politics. 
Cf.  Ritter's  Hist.  Phil.  Bk.  iv.  ch.  i. 
and  Grote's  Hist,  of  Greece,  vol.  IV. 

12  As  in  the  Essay  on  Superstition 
Bacon  has,  in  speaking  of  its  causes, 
mentioned    the    taking    an   aim   at 
Divine  matters  by  Human ;  so  here 
he  objects  to  the  converse  fault  of 
trying  to  discover  Human  matters 
by  Divine. 

13  The  Deification  of  Untruth  is 
the   greatest   possible  injustice   to 
wards  truth ;  and  so  towards  God : 
as  Bacon  says  elsewhere,  to  believe 
otherwise  is  to  make  God  a  lover  of 
lies. 


14  Such  men  would  be  Rob.Fludd, 
who  wrote  a  "  Mosaic  Philosophy," 
in  which  he  built  a  scheme  of  phy 
sics  on  the  first  chapters  of  Genesis  ; 
or  Hutchinson.  See  Account  of 
Nov.  Org.  in  the  L.  U.  K.  p.  24. 
The  modern  antagonists  of  Geology 
are  rightly  here  rebuked.  The  Bible 
is  not  a  work  on  Physical  Geognosy ; 
it  is  intended  for  man's  Spiritual  and 
Moral  wants,  and  is  adapted  to  even 
the  frailty  of  his  language.  We 
shall  find  in  it  no  assertions  con 
trary  to  the  truths  of  Physics ; 
though  we  do  meet  with  language 
suit§d  to  the  state  of  knowledge  at 
the  time  of  its  delivery.  But  for 
this  and  Bacon's  views  upon  this 
point  see  infr.  I.  89.  "  Inter 
viva"  &c.  a  strange  and  doubtful 
application  of  St.  Luke  xxiv.  5.  Ba 
con's  love  of  distant  resemblances 
led  him  to  it. 
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salutare  admodum   est,  si   mente  sobria  fidei   tantum 
dentur  qnre  fidei  sunt ir>. 

LXVI. 

Et  dc  malis  auctoritatibus  philosophiarum,  qua?  aut 
in  vulgaribus  notionibus,  aut  in  paucis  experimentis,  aut 
in  superstitlone  fuiidatrc  sunt,  jam  dictum  est.  Dicen- 
dum  porro  est  et  de  vitiosa  materia  contemplationum lfi, 
proesertim  in  philosophia  naturali.  Inh'citur  autem  in- 
tellectus  humanus  ex  intuitu  eoruni,  qua;  in  artibus 
mechanicis  finnt,  in  quibus  corpora  per  compositiones 
aut  separationes  ut  plurimum  alterantur  1; ;  ut  cogitet 
simile  quiddam  etiam  in  natura  rerum  universali  fieri. 
Undo  fluxit  commentum  illud  elementorum,  deque 
illorum  concursu,  ad  constituenda  corpora  naturalia. 
Rursus,  quum  homo  natimv  libertatem  contemplatur, 
incidit  in  species  rerum,  animalium,  plantarum,  mine- 
ralium;  unde  facile  in  earn  labitur  cogitationem,  ut 
existimet  esse  in  natura  quasdam  form  as  rerum  pri- 
marias,  quas  natura  educcre  molitur;  atque  reliquam 
varietatem  ex  impedimentis  et  aberrationibus  natunv 
in  opere  suo  conficiendo,  aut  ex  diversarum  specierum 
confiictu  l8,  et  transplantatione  alterius  in  alteram,  pro- 

K)  Allusion  to  St.  Matth.  xxii.  21.  belief  in  "primary  forms."      The 

Bacon's    mind    clearly    could    dis-  former  leads  one  to  dissect  "  usque 

pense  with  "  Mysteries;"  not  deny-  ad  atoinum,"  which  must  be  pre- 

ing  or  disbelieving  them,  but  set-  supposed   for  it :    the  latter  intro- 

ting  them  aside.    In  this  (as  in  many  duces  "  occult  properties"  &c.,  with 

other  points)  he  forms  a  strong  con-  which  the  Scholastic  physics  so  much 

trast    to    his    cotemporary    Sir    T.  abounded :  see  the  end  of  this  A  ph. 
Browne,  whose  mind  seemed  actu-          '"  This  former  tendency  is  caused 

ally  to  require  Mysteries  as  a  part  by  seeing  an  analogy  between  Me- 

of  its    necessary  sustenance.     Rel.  chanical  Arts,  in  their  "  Synthesis," 

Med.  ch.  ix.  and  the  operations  of  scientific  In- 

10  This  faultiness  in  the  "  matter  vention.    Cf.  D.  Stewart's  Phil,  of 

of  our  Contemplations"  arises  either  the  Human  Mind,  Introd.  II.  §  2. 
from  our  delighting  to  watch  what          lt!  This  "  conflictus"  of  different 

is    Synthetic,   or  from   a  love   for  "  Forms "  is  a  difficulty  which  Ari- 

such  Analytic  speculations  as  to  the  stotle  in   the  Met.  suggests  as  an 

"  Species  rerum"  as  to  lead  to  a  objection  to  the  Platonic  views. 
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venire.  Atque  prima  cogitatio  qualitates  j)rimas  ele- 
mentares,  secunda  proprietates  occultas  et  virtutes  spe- 
cificas,  nobis  peperit ;  quarum  utraque  pertinet  ad 
inania  contemplationum  compendia,  in  quibus  acqui- 
escit  animus,  et  a  solidioribus  avertitur.  At  medici, 
in  secundis  rerum  qualitatibus  et  operationibus,  attra- 
hendi,  repellendi,  attenuandi,  inspissandi 19,  dilatandi, 
astringendi,  discutiendi,  maturandi,  et  hujusmodi,  ope- 
ram  prsestant  meliorem ;  atque,  nisi  ex  illis  duobus 
(quce  dixi)  compendiis  (qualitatibus  scilicet  elementa- 
ribus,  et  virtutibus  specificis)  ilia  altera  (qua3  recte 
notata  sunt)  corrumperent,  reducendo  ilia  ad  primas 
qualitates,  earumque  mixturas  subtiles  et  incommensu- 
rabiles ;  aut  ea  non  producendo,  cum  majore  et  dili- 
gentiore  observatione,  ad  qualitates  tertias  et  quartas, 
sed  contemplationem  intempestive  abrumpendo ;  illi 
multo  melius  profecissent.  Neque  hujusmodi  virtutes 
(non  dico  escdem,  scd  similes)  in  huniani  corporis  medi- 
cinis  tantum  exquirenda?  sunt;  sed  etiam  in  caeterorum 
corporum  naturalium  mutationibus. 

Sed  multo  adhuc  majore  cum  malo  fit,  quod  qui- 
escentia  rerum  principia,  ea?  quibus^;  et  non  moventia, 
per  qua;  res  fiunt,  contemplentur  et  inquirant.  Ilia 
enim  ad  sermones,  ista  ad  opera  spectant.  Neque 
enim  vulgares  illse  differentiae  motus,  quse  in  naturali 
philosophia  recepta  notantur,  generationis,  corruptionis, 
augmentations,  diminutionis,  alterations,  et  lationis 21, 

19  Inspissandi  stands  over  against  within  our  reach.     The  latter,  the 
Attenuandi;  its  meaning  being  "con-  moving  powers,  correspond  to  what 
densation."     It  does  not  occur  in  Bacon   elsewhere   terms   "  media," 
Latin  writers.  which  he   says  are  so  much  neg- 

20  Ex  quibus,  the  prime  integral  lected.     Cf.  Playfair   Encycl.  Brit. 
elements  of  things.     Per  quce,  the  vol.  I.  Diss.  iii.  p.  450. 
Efficients,  causes  of  production  &c.  21  These  are  Aristotle's  six  kinds 
The   former,    elemental    principles,  of  KM^O-IS.    Ar.  Cat.  xi.  i. 

are  either  entirely  fictitious  or  not     €1877    !£,    yeveo-is,    fyOopa, 
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ullius  sunt  pretii.  Quippe  hoc  sibi  volunt ;  si  corpus, 
alias  lion  nmtatuin,  loco  tanien  moveatur,  hoc  lationcm 
esse ;  si,  inanciite  et  loco  et  specie,  qualitate  mutetur, 
hoc  alterationem  esse ;  si  vero  ex  ilia  niutatione  moles 
ipsa,  et  quantitas  corporis  non  eadem  maneat,  hoc  auc/- 
mentationis  et  diminutionis  niotuin  esse ;  si  eatenus 
niutentur,  ut  speciem  ii)sani  et  substantiam  inutent,  et 
in  alia  migrent,  hoc  generationem  et  corruptionem  esse. 
At  ista  mere  popularia  sunt,  et  nullo  modo  in  natnrani 
penetrant ;  sunt(jue  iiiensiira1  et  ]>eriocli  tantuin,  non 
species  iiiotus.  Inniiunt  eniin  illucl,  hucusque,  et  non, 
tjuoiiuHlo,  vel  e.r  (/no  J'ohfe.  Neque  eniiu  dc>  corpornin 
appetitu,  ant  de  partiuin  eoruiu  processu,  aliquid  sig- 
nih'cant ;  sed  tantuin  quuin  inotus  ille  rein  aliter  ac 
priiis,  crasso  modo,  sensni  exhibeat,  iude  divisioneni 
snani  auspicantur.  Etiani  quiiiu  de  causis  inotuum 
aliquid  significare  volunt,  atque  divisioneni  ex  illis 
instituere,  differential!!  niotus  naturalis  et  violenti, 
maxima  cum  socordia,  introducing" ;  qua,-  et  ipsa  0111- 
nino  ex  notione  vulgari  est ;  cum  omnis  niotus  violen- 
tus  ctiam  naturalis  revera  sit,  scilicet  cum  externum 
efficiens  natnrani  alio  niodo  in  opere  ponet,  quam  quo 
prius. 

At  hisce  omissis;  si  quis  (exempli  gratia)  observave- 
rit,  inesse  corporibus  appotitum  contactus23  ad  inviceni, 

/mcocris-,  ciAXotaxm,  ital  rj  Kara  rimov  Motion"  is. 

/lero^oXr;.    For  Bacon's  use  of  Motus  -3  Three    subjects    touched    on: 

see  Bk.  II.  48.  (i)  a  dim  notion  of  Attraction,  based 

'^  This  division  of  Motion  is  (as  on  the  old  opinion  as  to  Nature's 

Bacon   says)  untenable.      The  real  "  abhorrence    of    a    Vacuum,"    an 

simplicity  of  the   Laws  of  Motion  opinion  universally  held  in  Bacon's 

as  we  now  know  them  was  hidden  days,  and  assumed  by  Galileo  as  a 

from  his  eyes ;    as  we  may  see  by  principle  in  his  physics.  Torricelli  by 

his   confused    divisions    in    II.  48,  means  of  the  Barometer  first  shook 

where  (under  Motus  libertatis,  No.  men's  faith  in  it.  SeeHerschel'sDis- 

3)    he   tries   to   explain   what    that  course  on  Nat.  Phil.  §244 — 246.  Pas- 

which  the  ancients  called  "  Violent  cal  has  the  honour  of  having  clearly 
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ut  non  patiantur  unitatem  naturae  prorsus  dirimi  aut 
abscindi,  ut  vacuum  detur:  aut  si  quis  dicat,  inesse 
corporibus  appetitum  se  recipiendi  in  naturalem  suam 
dimensionem  vel  tensuram,  ut,  si  ultra  earn,  aut  citra 
earn,  comprimantur  aut  distrahantur,  statim  in  veterem 
sphseram  et  exporrectionem  suam  se  recuperare  et  re- 
mittere  moliantur:  aut  si  quis  dicat,  inesse  corporibus 
appetitum  congregationis  ad  massas  connaturalium  suo- 
rum,  densorum  videlicet  versus  orbem  terrae,  tenuiorum 
et  rariorum  versus  ambitum  coeli :  hscc  et  hujusmodi 
vere  physica  sunt  genera  motuum.  At  ilia  altera  plane 
logica  sunt  et  scholastica,  ut  ex  hac  collatione  eorum 
manifesto  liquet. 

Neque  minus  etiam  malum  est,  quod  in  philosophiis 
et  contemplationibus  suis,  in  principiis  rerum  atque 
ultimatibus  naturae  investigandis  et  tractandis,  opera 
insumatur;  cum  omnis  utilitas  et  facultas  operandi  in 
mediis  consistat.  Hinc  fit,  ut  abstrahere  naturam  ho 
mines  non  desiuant,  donee  ad  materiam  potentialem  et 
informem  ventum  fuerit;  nee  rursus  secare  naturam 
desinant,  donee  perventum  fuerit  ad  atomum ;  quse, 
etiamsi  vera  essent,  tamen  ad  juvandas  hominum  fortu- 
nas  parum  possunt. 


disproved  it  by  a  "  crucial  Instance"  that  things  heavy  naturally  descend, 

with  the  Barometer  on  a  high  Moun-  and  things  light  ascend  by  the  appe- 

tain.     (2)  The  second  illustration  is  tite  of  their  own  nature,  is  Peripa- 

Elasticity;  and  (3)  the  last,  an  er-  tetic.     See  Aristotle's  Phys.  Ausc. 

roneous  principle  of  affinities  of  ho-  IV.  v.  13.  To  pta-ov  TOV  ovpavov,  «at 

mogeneous  bodies,  introducing  the  ro  ea-^arov  TO  Trpoy  r}p.as  TTJS  KVK\<O 

mistaken  conception  of  absolute  den-  (fropas,  8oKfl  elvai  TO  p.ev  av<o,  TO  dc 

sity  and  levity.   (Cf.  also  II.  46.  and  KCZTCO,   /xaXtcrra  TTUO-I   Kvpia>s,   STI   TO 

48.)     The  notion  of  absolute  levity  fj.ev  alel  fievfi,  TOV  8e  KVK\OV  TO  eo-^a- 

was  disproved  by  shewing  that  the  TOV  wo-atJrws  e'xov  p-fvei.    "Qort,  eVft 

Phlogiston    of    Stahl   was   a    mere  TO  pev  Kov<poi>,  TO  liva>  ^epo/iej/di/  eort 

fiction.      HerschePs    Discourse    on  (pvo-ei,  TO  Se  /3apv  TO  KOTW,  K.  T.  X. 

Nat.  Phil.  §  336.     Playfair  in  En-  Cf.  infr.  II.  35. 
cycl.  Brit.  vol.  I.  p.  450.    The  belief 
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LXVII. 

Danda  cst  etiam  cautio  intellectui  de  intemperantiis 
pliilosophiarum,  quoad  assensum  pnebendum  ant  cohi- 
benduin  ;  quia  hujusmodi  intemperantise  videntur  idola 
figerc,  et  quodammodo  perpetuare,  no  dotur  aditus  ad 
ca  summovenda. 

Duplex  autcni  est  excessus :  alter  corum,  qui  facile 
pro)iiuici<utt<  et  scientias  reddunt  positivas  et  magistra- 
les ;  alter  eoruin,  qui  acatalepsiam  introduxerunt,  et 
iuquisitioiicm  vagam  sine  termino-4.  Quorum  primus 


-•*  We  have  had  this  tlivision  of 
Philosophic'  schools  in  the  Preface; 
see  also  supr.  I.  37. 

By  the  Dogmatists  Bacon  means 
all  those  who  appeal  from  facts  to 
the  Intellect,  and  who  so  render 
Science  positive  and  unchangeable ; 
not  because  of  its  agreement  with 
the  facts  of  the  world,  but  because 
of  its  answering  to  their  precon 
ceived  opinions.  Of  these  he  con 
siders  Aristotle  to  have  been  the 
great  leader ;  and  after  him  the 
Schoolmen,  whose  Logical  Theology 
he  peculiarly  disliked,  as  resisting 
all  improvement  and  progress.  It 
is  cmite  true  that  from  his  excessive 
love  of  System,  Aristotle  did  intro 
duce  much  Dogmatism  into  his 
works:  still  we  must  not  forget  his 
constant  references  to  the  v\tj  of 
his  treatises,  and  the  distinction  he 
draws  between  those  in  necessary  and 
those  in  contingent  matter ;  in  the 
latter  of  which  (viz.  Ethics,  Poetics, 
Rhetoric,  and  part  of  his  Physics),  he 
appeals  to  Nature  to  a  certain  extent ; 
though  often,  it  must  be  allowed, 
after  he  had  made  up  his  mind  as 
to  the  Truth.  And  every  one  must 
have  felt  some  anger  at  his  unfair 
way  of  setting  up  objections  to  be 
refuted.  Still  his  knowledge  of  Na 
ture  was  deep  and  wide,  and  his 


experience  very  great,  and  a  sweep 
ing  condemnation  of  him  and  of  his 
writings  is  absurd.  The  Sophists 
also  dogmatised,  as  too  did  both 
Stoics  and  Epicureans,  as  Bacon 
shews,  quoting  Velleius  the  Epicu 
rean,  in  the  Adv.  of  Learning,  Bk.  i, 
p.  52.  "  Nil  tarn  metuens,  quam  ne 
dubitare  aliqua  de  re  videretur." 
(Cic.  de  Nat.  Deor.  i.) 

From  the  Sophistic  arrogance  of 
Dogmatism,  as  a  reaction,  sprang  the 
Pyrrhonist  Scepticism,  which  led  at 
last  to  the  '  A.KHTu\r)^ia  of  the  New 
Academy.  (See  note  on  I.  37.) 
Plato,  "  per  jocurn  et  Ironiam,"  or 
rather,  perhaps,  Socrates,  (for  Plato's 
mind  was  really  more  affirmative 
than  negative,)  began  the  Sceptical 
System.  The  Sophistical  tenets, 
which  combined  unbelief,  and  almost 
Scepticism,  with  an  immoral  ten 
dency,  brought  it  about.  ndi>Tu>v 
fjitrpov  {ivdpwros  is  a  thoroughly 
sceptical  statement,  and  directly 
strikes  at  the  whole  notion  of  "  Ob 
jective"  Truth.  While,  on  the  other 
hand,  Plato's  devotion  to  "  Objec 
tive  certainties,"  as  shewn  in  his 
Ideas,  in  his  Mythes,  in  his  grand 
views  as  to  the  Deity,  and  his  utter 
abhorrence  of  Physics,  tended  to 
bring  men  to  the  opinion  (already 
promulgated  by  the  Eleatic  school) 
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intellectum  deprimit,  alter  enervat.     Nam  Aristotelis 
philosophia,  postquam  cseteras  philosophias  (more  Otto- 


that  in  the  world  of  Sense  there  can 
be  nothing  certain,  nothing  known. 
But  Plato  himself  does  not  hold  this 
absolutely  (though  the  Cave  in  the  Re 
public,  Bk.  vii.  i,  looks  rather  like 
it),  and  it  is  a  side  view  of  his  mind 
which  would  lead  us  to  class  him 
with  the  Sceptical  Philosophers. 
But,  of  course,  extreme  views  on 
neither  side  are  fully  developed  by 
the  first  teachers.  Socrates  with 
his  eipcoi/fia,  his  fj,i]8ev  ywoxTKfiv,  is 
far  more  like  a  Sceptic ;  though  he 
brought  it  in  to  overthrow  his  arro 
gant  antagonists,  which  was  also  his 
object  in  holding  so  many  negative 
discussions. 

The  Pyrrhonists  take  their  name 
from  Pyrrho  of  Elis,  who  flourished 
circ.  B.  C.  340.  They  are  to  be 
distinguished  from  the  New  Aca 
demy;  for  they  doubted,  without 
either  affirming  or  denying :  so  in 
Cic.  Tusc.  Qusest.  i.  "  Chius  Metro- 


dorus.  .  .  .  Nego,  inquit,  scire  nos, 
sciamusne  aliquid,  an  nihil  scia- 
mus;  ne  id  ipsum  quidem  nescire 
aut  scire,  scire  nos;  nee  omnino  sit- 
ne  aliquid,  an  nihil  sit."  Entire 
suspension  of  judgment  (eVo^)  is 
the  mental  condition  of  the  true 
Sceptic — a  condition  affirmed  to  be 
one  of  perfect  happiness;  and  per 
haps,  remembering  how  men  suc 
ceed  in  retaining  this  eVo^r)  through 
life,  and  seem  to  cherish  such  a 
mental  indecision,  there  may  be 
something  in  the  view.  But  the 
Sceptics  did  not  go  so  far  as  the 
New  Academy,  who  "  Acatalepsiam 
dogmatizaverunt,  etex  professo  tenu- 
erunt,""affirming"(as  SirT.  Browne 
in  the  Rel.  Med.  i.  §  55.  says)  "  they 
knew  nothing,  and  even  in  that 
opinion  confuting  themselves,  and 
thinking  that  they  knew  more  than 
all  the  world  besides  :"  and  so  Lu 
cretius  (iv.  471)  writes  of  them, 


:'  Nihil  scire  si  quis  putat,  id  quoque  nescit 
An  sciri  possit ;  quoniam  nil  scire  fatetur." 


Dugald  Stewart  opposes  Credulity 
to  Scepticism,  rather  regarding  op- 
posites  in  the  Human  Mind  than 
Schools  of  Philosophy.  Bacon's 
chief  distinction  here  is  between 
those  who  admitted  no  doubts,  and 
those  who  confounded  all  by  declar 
ing  all  things  doubtful:  while  he 
afterwards  distinguishes  between 
these  (the  Sceptics)  and  the  New 
Academy,  who  declared  that  though 
nothing  could  be  possibly  known  as 
certain,  yet  many  things  might  be 
pursued  as  probable :  and  so  escaped 
the  practical  absurdities  arising  from 
Pyrrhonism. 

Pascal  disposes  of  both  extremes 
in  very  few  words,  "  La  Nature  con- 
fond  les  Pyrrhoniens,  et  la  Raison 


les  Dogmatistes"  (see  his  Pensees, 
Art.  viii.  i,  where  the  whole  matter 
is  well  discussed) ;  or  as  Hume  (in 
his  Essays)  says,  "  The  great  sub- 
verter  of  Pyrrhonism  is  Action  and 
Employment,  and  the  occupations 
of  common  life."  Dugald  Stewart 
also  points  out  the  fact  that  doubt 
may  be  as  much  the  fashion  as  dog 
matism:  and  as  Rousseau  says,  "  He 
who  at  the  end  of  the  i8th  century 
has  brought  himself  to  abandon  all 
his  early  principles  without  discri 
mination,  would  probably  have  been 
a  Bigot  in  the  days  of  the  League." 
See  Diog.  Laert.  vit.  Pyrrhon., 
and  vit.  Anaxarch. ;  also  Dr.  Jere- 
mie's  Essay  on  Sextus  Empiricus 
and  the  Sceptics,  Encycl.  Metrop. ; 

E  2 
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manorum  erga  fratres  suos)  pugnacibus  confutationibus 
contrucidasset,  de  singulis  pronunciavit ;  et  ipse  rursus 
qiurstiones  ex  arbitrio  suo  subornat,  delude  conficit ;  ut 
omnia  certa  sint  et  decreta :  quod  etiam  apud  succes- 
siones  suas  valet,  et  in  nsu  est. 

At  Platonis  schola  acatalepsiam  introduxit,  primo 
tanquani  per  jocum  et  ironiain,  in  odium  veteruni 
sophistarum,  Protagoiw,  IIippia.%  et  reliquorum,  qui 
nihil  tani  verebantur,  quam  ue  dubitare  de  re  aliqua 
vidcrentur.  At  nova  academia  acatalepsiam  dogmati- 
zavit,  et  ex  professo  tenuit :  qiuv  licet  honestior  ratio 
sit,  <|uam  pronunciandi  licentia,  quum  ipsi  pro  se  di- 
cant,  se  mininie  confundere  inquisitionem,  ut  Pyrrho 
fecit  et  Ephectici-',  sed  habere  quod  sequantur  ut 
probabile,  licet  non  habeant  quod  teneant  ut  verum  ; 
tamen  postquam  animus  humanus  de  veritate  inve- 
nienda  semel  desperaverit,  oinnina  omnia  fiunt  langui- 
diora :  ex  quo  fit,  ut  deflectant  homines  potius  ad 
amoenas  disputationes  et  discursus,  et  rerum  quasdam 
peragrationes,  quam  in  severitate  inquisitionis  se  susti- 

I).  Stewart's   Phil,  of  the   Human  humble  view  of  our  powers  of  mind; 

Mind,  Introtl.  II.  §  i.  to  wait  patiently  till  we  see  the  truths 

What  view  did  Bacon  then  take  ?  of  Nature,  and  not  to  content  our- 

"NVe  shall  find  an  answer  in  this  whole  selves    with   the    phantoms    of   the 

work  ;  and  in  a  short  form  in  one  of  Imagination,  or  the  baseless  theo- 

thewise  sayings  in  the  Adv.  of  Learn-  ries   of  the   Intellect.      This   is  the 

ing  (p. 51 ) :  "  If  a  man  will  begin  with  true  (TTO^TJ,  which  slowly  indeed,  but 

certainties,  he  shall  end  in  doubts ;  all  the  more  surely,  has  led  to  just 

but  if  he  will  be  content  to  begin  views  of  things,  and  to  a  practical 

with  doubts,  he  shall  end  in  cer-  '  Truth  and  Utility'  such  as  Bacon 

tainties."     His  was  the  just  doubt-  set  before   himself,   and   left   it   to 

fulness  of  Caution,  such  as  Descartes  posterity  to  attain  to  :   cf.  also  infra 

brought  in  as  a  preparation  for  phi-  I.  126. 

losophical    investigation:    a   deter-  25  "Ephectici."  "Ephectica(Phi- 

mination  to  judge  nothing  without  losophia)  dicitur   ab   eventu,  quod 

sufficient   data :    to  appeal  first  to  post    inquisitionem   ambigatur   iti  • 

facts;   and  if  nature  gives  no  reply  dem."    Diog.  Laert.  vita  Pyrrh. 

still  to  suspend  judgment ;   a  will-  They  enjoyed  many  names — dno- 

ingness,  too,  to  narrow  the  field  of  pijriKoi,  (JK^TTTIKOI,  f 

our  obaervations ;    to  take  a  more  KOI. 
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neant.  Verum,  quod  a  principle  diximus,  et  perpetuo 
agimns,  sensui  et  intellectui  hnmano,  eorumque  infir- 
mitati,  auctoritas  non  est  deroganda,  sed  auxilia  pra> 
benda. 

LXVIII.26 

Atque  de  idolorum  singulis  generibus,  eorumque 
apparatu,  jam  diximus ;  quae  omnia  constanti  et  soleimi 
decreto  sunt  abneganda  et  renuncianda,  et  intellectus 
ab  iis  omnino  liberandus  est  et  expurgandus ;  ut  non 
alius  fere  sit  aditus  ad  regnum  hominis,  quod  fundatur 
in  scientiis,  quam  ad  regnum  coelorum,  in  quod,  nisi  sub 
persona  infantis,  intrare  non  datur27 . 

LXIX.28 

At  pravae  demonstrationes,  idolorum  veluti  munitio- 
nes  quondam  sunt  et  prresidia ;  eceque,  quas  in  dialec- 
ticis  liabemus,  id  fere  agunt,  ut  mundum  plane  cogita- 
tionibus  humanis,  cogitationes  autem  verbis  addicant 
et  mancipent.  Demonstrationes  vero  potentia  quad  am 
philosophise  ips«  sunt  et  scientia).  Quales  enim  ea3 
sunt,  ac  prout  rite  aut  male  institute,  tales  sequuntur 
philosophise  et  contemplationes.  Fallunt  autem,  et 
incompetentes  sunt  ese,  quibus  utimur  in  universe  illo 
processu,  qui  a  sensu  et  rebus  ducit  ad  axiomata  et 
conclusiones.  Qui  quidem  processus  quadruplex  est, 
et  vitia  ejus  totidem.  Primo,  impressiones  sensus29 

26  Is  this  Aphorism  quite  in  its  not  only  faulty  and  useless  Ancient 
right  place  ?  Deduction  (for  which  see  supr.  I. 

27  Cf.  D.  Stewart's  remarks  on  n — 12.  and  Appendix  B.),  but  also 
Education  with  a  view  to  this  cleans-  Ancient  Induction.     For  this   and 
ing  out  of  errors.    Phil,  of  the  Hu-  for  Bacon's  own  Induction  see  App. 
man  Mind,  Introd.  II.  §  i.  D.  and  infra  I.  104, 105. 

"  Sub  persona  infantis"  refers  to  29  "  Impressiones    sensus   vitio- 

Matth.  xviii.  3.  sae."     In  an  exaggerated  sense  this 

28  In  this  Aphorism  we  go  on  to  was   the  basis  of  the  Eleatic   and 
consider  the  "  perversse   leges    de-  Sceptical    dogmas.     In   its   correct 
monstrationum" — the  second  divi-  sense  a  necessary  caution.    See  Bp. 
sion  of  Idola   Theatri.     These   are  Berkeley's  Siris. 
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ipsius  vitiosye  sunt ;  sensus  enim  et  destituit  et  fallit. 
At  destitutionibus  substitutiones,  fallaciis  rectificatio- 
nes  clebentur.  Secundo,  notiones  ab  imprcssionibus 
sensuum  male  abstrahuntur ;  ct  interminatse  et  con- 
fussc  sunt,  quas  terminatas  et  bene  finitas  esse  oportuit. 
Tertio,  inductio  mala  est,  qua^  per  enumerationem 
simplicem  principia  concludit  scientiarum,  non  adbi- 
bitis  exclusionibus  et  solutionibus,  sive  separationibus 
nature  debitis.  Postremo,  modus  ille  inveniendi  et 
probandi,  ut  primo  principia  maxime  generalia  consti- 
tuantur,  deindo  media  axiomata  ad  ea  applicentur  et 
probcntur,  errorum  mater  est,  et  scientiarum  omnium 
calamitas.  Verum  de  istis,  qux  jam  obiter  perstringi- 
inus,  f'usius  ^  dicemus,  (juum  veram  interpretandae  na- 
tunv  viam,  absolutis  istis  expiationibus  et  expurgatio- 
nibus  mentis,  ])ro})onemus. 

LXX. 

Sed  demonstratio  longc  optima  est  cxperientia31 ; 
modo  ha-reat  in  ipso  experimento.  Nam  si  traducatur 
ad  alia,  qure  similia  existimantur,  nisi  rite  et  ordine  fiat 
ilia  traductio,  res  fallax  est.  At  modus  experiendi, 
quo  homines  nunc  utuntur,  c<ecus  est  et  stupidus. 
Itaque  cum  errant  et  vagantur  nulla  via  certa,  sed  ex 
occursu  rerum  tan  turn  consilium  capiunt,  circumferun- 
tur  ad  multa,  sed  parum  promovent;  et  quandoque 
gestiunt,  quandoque  distrabuntur ;  et  semper  inveniunt 
quod  ulterius  quocrant.  Fere  autem  ita  fit,  ut  homines 
leviter  et  tanquam  j)er  ludum  experiantur,  variando 

30  "  fusius"  in  I.  100 — 105.  riation  of  experiments. 

31  The  faults  of  Experience  usually  3.  Pursuit  of  one  experiment, 
are —                                                            or  subject,  to  the  neglect  of  all 

1 .  Want  of  a  method  of  selec-         others. 

tion  (to  be  remedied  by  Preroga-  4.  Eagerness    to    get    at    the 

fives).  practical  application. 

2.  Flimsy  and  insufficient  va- 
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paululum  experimenta  jam  cognita;  et,  si  res  non  suc- 
cedat,  fastidiendo,  et  conattim  deserendo.  Quod  si 
magis  serio  et  constanter  ac  laboriose  ad  experimenta 
se  accingant ;  tamen  in  uno  aliquo  experimento  eru- 
endo  operam  collocant ;  quemadmodum  Gilbertus  in 
magnete,  chemici  in  auro.  Hoc  autem  faciimt  homi 
nes,  institute  non  minus  imperito,  quam  tenui.  Nemo 
enim  alicujus  rei  naturam  in  ipsa  re  feliciter  perscruta- 
tur ;  sed  amplianda  est  inquisitio  ad  magis  communia. 

Quod  si  etiam  scientiam  quandam  et  dogmata  ex 
experiments  moliantur ;  tamen  semper  fere  studio 
prsepropero  et  intempestivo  deflectunt  ad  praxin :  non 
tan  turn  propter  usum  et  fructum  ejusmodi  praxeos,  sed 
ut  in  opere  aliquo  novo  veluti  pignus  sibi  arripiant,  se 
non  inutiliter  in  reliquis  versaturos :  atque  etiam  aliis 
se  venditent32,  ad  existimationem  meliorem  comparan- 
dam  de  iis  in  quibus  occupati  sunt.  Ita  fit,  ut,  more 
Atalantae,  de  via  decedant  ad  tollendum  aureum  po- 
mum33;  interim  vero  cursum  interrumpant,  et  victo- 
riam  emittant  e  manibus.  Verum  in  experientiae  vero 
curriculo,  eoque  ad  nova  opera  producendo,  divina 
Sapientia34  omnino  et  ordo  pro  exemplari  sumenda 
sunt.  Deus  autem  primo  die  creationis  lucem  tantum 
creavit,  eique  operi  diem  integrum  attribuit;  nee  ali- 
quid  materiati  operis  eo  die  creavit.  Similiter  et  ex 

32  "aliis  se  venditent."     Trans-         a3  This   simile  of  Atalanta   is   a 

lators  have  treated  this  phrase  oddly,  favourite.     It  occurs  again  infr.  I. 

One  gives  it  "  Insinuate  themselves  147.     and     in    the    Advancement 

with  others;"  which,  though  not  ab-  of  Learning.     Also    in   the   Filum 

solutely  wrong,  is  faulty,  as  intro-  Labyr.  §  5. 

ducing  a  different  conception  from         34  The  Editions  of  the  Nov.  Org. 

that  which  Bacon  wished  to  give,  all  read  Prudentia:  but  as   in  the 

Another    translates    "  by    making  Edition  of  1620  Bacon  has  placed 

themselves  conspicuous,"  which  is  among  the  Corrigenda  the  word  Sa- 

nearer  perhaps.     " puff  themselves,"  pientia,  I  have  thought  it  best  to 

as  tradesmen  do  their  wares,  is  the  insert  it  in  the  text, 
right  sense. 
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omnimoda  experientia,  primum  inventio  oausarum  ct 
axiomatum  verornm  clicienda  est :  et  lucifcra  experi- 
menta,  non  fructifcra  qua?renda;5-r>.  Axiomata  auteni 
recto  invcnta  ot  constituta  praxin  non  strictim,  sed 
confcrtini  instruunt ;  et  operum  agmina  ac  turmas  post 
so  trail unt.  Yerum  do  cxporiendi  viis,  qua1  non  minus 
(jiiani  via>  judieandi  obsessai  sunt  ct  intcrclusa?,  postea 
diccmus;  impraesentiarum  do  experientia  vulgari,  tan- 
quain  do  mala  demonstratione,  tantum  loquuti.  Jam 
voro  postulat  ordo  rerum,  ut  de  iis,  (juoriiin  panlo  ante 
mentiononi  forinuis,  signis  :5';,  (quod  philosoplmu  et 
conteniplationes  in  usu  male  se  habeant)  et  de  eausis 
rei  primo  intuitu  tarn  mirabilis  ct  inoredibilis,  qutrdain 
subjungamus.  Signoruin  enim  notio  pnvparat  asson- 
suni  :  (Miisirum  vcro  cxplicatio  tollit  miraculum.  Qua1 
duo  ad  extirpationcin  idolonun  ex  intellectu  faciliorem 
et  clemcntiorcm  multiim  juvant. 

LXXI.37 

Scicnti.T,  (pias  liabnnus,  fero  a  Gratis  fliixeriint. 
Qua1  enim  scrij>tores  Romani,  aut  Arabes,  ant  roeon- 
tiores  addiderunt,  non  multa,  aut  inagni  momenti  sunt: 
et  qualiacunque  sint,  fun  data  sunt  super  basin  oorum 
qu;r  invcnta  sunt  a  (ira-cis.  Krat  autem  sapientia  Gra>- 

3S  Light  and  knowlcdtrf  first,  cd  to  Ijclieve  that  he  regarded  all 

Fruit  will  follow  in  due  time.  Cf.  thinking  men  as  his  rivals.  His  ex- 

I.  99.  117.  121.  cuse  is,  that  some  ages  being  times 

1(1  Cf.  I.  61.  ad  fin.  of  crisis  must  fail  in  reverence — and 
7  This  Aph.  contains  a  fierce  at-  those  times  in  which  Bacon  lived 
tack  on  the  older  systems  :  and  here  were,  of  all  others,  the  days  in  which 
as  much  as  any  where  we  are  in-  the  old  lost  all  its  fictitious,  and  per- 
clined  to  say  with  Mr.  Maurice,  haps  some  of  its  real,  value.  There 
"  Bacon  failed  in  the  homage  due  must  be  Iconoclasts  whenever  any 
to  his  great  predecessors."  If  he  thing  great  is  to  be  done.  But  one 
had  only  differed  from  them  it  might  might  have  hoped  that  the  greatest 
have  been  borne  :  but  he  also  shews  minds  would  have  acted  as  mode- 
so  unfriendly  a  spirit  towards  his  rators,  not  inflamers.  See  Cole- 
contemporaries,  that  one  is  inclin-  ridge's  Friend,  s.  II.  Essay. 
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corum  professoria,  et  in  disputationes  effusa :  quod  ge 
nus  inquisition!  veritatis  adversissimum  est.  Itaque 
nomen  illud  sophistarum,  quod  per  contemptum  ab  iis, 
qui  se  philosophos  haberi  voluerunt,  in  antiques  rheto- 
res  rejectum  et  traductum  est,  Gorgiam,  Protagoram, 
Hippiam,  Polum38,  etiam  universe  generi  competit, 
Platoni,  Aristoteli,  Zenoni39,  Epicure40,  Theopbrasto41 ; 
et  eorum  successoribus,  Cbrysippo,  Carneadi42,  reliquis. 
Hoc  tantum  intererat ;  quod  prius  genus  vagum  fuerit 
et  mercenarium43,  civitates  circumcursando,  et  sapien- 


a8  Gorgias,  &c.  four  of  the  chief 
"  Sophists,"  "  teachers  of  the  ave 
rage  Morality  and  Principle  of  A- 
thens :"  for  them  see  Grote's  His 
tory  of  Greece,  vol.  viii.  p.  486. — 
and  Notes  and  Appendix  II.  to 
Shepperd's  Edition  of  Theophras- 
tus'  Characters,  chap.  iii. 

•s9  Zeno  the  founder  of  the  Stoic 
School  nourished  B.  C.  280. 

40  Epicurus  flourished  circ.  B.  C. 
300.     His  peculiar  views  have  affi 
nity   to   the   Peripatetic  School,  as 
those  of  the  Stoics  to  some  parts  of 
the  Platonic.    The  two  divisions  (of 
those  who  cherished  and  wished  to 
guide    our    affections,    considering 
them   good  in  themselves,  and  of 
those  who  were  for  ejecting  them  as 
definitely  bad)  have  always  existed 
among  men,  and  are  to  be  looked 
on  as  the  assertion  of  the  two  con 
tradictory  parts  of  man's  conscious 
ness  :  his   consciousness   that  God 
has  made  him  for  good,  and  that 
his  whole  nature — whether  intellec 
tual,  moral,  or  physical,  is  intended 
to  be  good ;  and  his  consciousness 
that  however  he  may  try  to  hide  it, 
he  has  in  himself  evil,  and  disobe 
dience   against   the    true    order  of 
God's  world.     For  according  to  a 
fine  passage  in  Hierocles — $1X00-0- 
(ftia  ecrrc.  £<X>T)S   dv6pa>7rivr)s   Kadapcris 
Kal  TeXfiorT?? — Kadapcris  pev  dirb  TTJS 


vXiKrjs  dXoyias — TfXeioTrjs  Se,  TTJS  ol- 
Kfias  evfaias  dvdXrj^is  rrpos  TTJV  dfiav 
6fj.oia>(Tii>  enai/dyovcra.  And  after  all, 
though  the  two  schools  flourish  to 
this  day,  Christianity  alone  can 
bridge  over  the  gulf  between  them, 
and  reconcile  two  (to  man's  com 
prehension)  contradictory  principles 
of  life. 

41  Theophrastus,  the  Lesbian,  was 
the  successor  of  Aristotle,  and  tend 
ed   the   earlier    Peripatetic    School. 
He   is   best   known   to   us   by  his 
"  Characters,"  which   are    brilliant 
and  witty,  and  shew  a  great  insight 
into  Human  Nature.  His  views  were 
lower  than  his  master's — perhaps  the 
specimens  of  mankind  before  his  eyes 
did  not  tend  to  elevate  his  notions. 
Bacon  gives  no  credit  for  the  care 
ful  observation  and  penetration  into 
character  and  motives,  which  are  to 
be  seen  both  in  his  writings  and  in 
those  of  Aristotle. 

42  Chrysippus     and     Carneades. 
Chrysippus  was  follower  of  Clean- 
thes  as  head  of  the  Stoics,  and  op 
posed  the  ultra-sceptical  tendencies 
of  the  New  Academy.     Carneades 
was  a  few  years  his  junior  (born 
circ.  B.  C.  308),  and  was   the  fol 
lower  of  Arcesilaus  as  head  of  the 
New  Academy. 

43  Were  the  Sophists  mercenary  ? 
see  Grote's  History  of  Greece,  vol. 
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tiam  suam  ostentando,  et  mercedem  cxigcndo :  alte- 
rtim  vcro  solennius  ct  gencrosius,  quippe  eorum  qui 
scdcs  fixas  habuerunt,  ct  scholas  aperuerunt,  et  gratis 
philosophati  snnt.  Sod  tamcn  utrumqne  genus  (licet 
ca>tera  dispar)  professorium  erat,  ct  ad  disputationes 
ivm  deducebat,  ct  sectas  quasdam  atque  lurreses  philo- 
sopbia*  instituebat  et  propugnabat :  ut  esscnt  fere  doc- 
triiiiv  cornni  (quod  11011  male  cavillatus  est  Dionysius 
in  Platoncin)  Vcrln  otiosorinii  sen  inn  ad  imperitos  juve- 
nes**.  At  antiquiorcs  illi  ex  Gnvcis,  Em])edocles, 
Anaxagoras,  Leucippus,  Democritus,  Parmenides,  Ile- 
raclitns,  Xenopbanes,  Philolaus,  rcliqui,  (nain  Pythago- 
rani,  ut  superstitiosum,  omittimus)  scholas45  (<)iiod  no- 
vimus)  non  a])eruerunt:  sed  majore  silentio,  et  seve- 
rius,  et  simplicius,  id  est,  minoiv  cum  affectatione  ct 
ostentatione,  ad  iu(|uisitionem  veritatis  se  contule- 
runt"'.  Ttacjue  ct  molius,  ut  arbitramur,  se  gesseruut ; 
nisi  quod  ojiera  corum  a  levioribus  istis,  (]iii  vulgari 
captui  et  affcctui  magis  respondent  ac  placent,  tractu 
teni])oris  extincta  sint:  tempore  (ut  fluvio)  leviora  et 
magis  inflata  ad  nos  devchcnte,  graviora  et  solida  mer- 
gente17.  Neque  tamen  isti  a  nationis  vitio  prorsus 

viii.  11.486;  and  against  him  a  \vell  course  on  Nat.  Phil.  part.  II.  ch.  iii. 

written  Appendix  to  Sheppard's  edi-  §98.     "The  spirit  of  rational  in- 

tion  of  Theophrastus.  quiry  into  Nature  seems,  if  we  can 

4J  Cf.   Adv.  of  Learning,  p.  42.  judge  from  the  uncertain  and  often 

The  Dionysius  here  mentioned  was  contradictory  notices  handed  down 

the  elder,  the  son  of  Ilcrmocrates.  to  us  of  their  tenets,  to  have  been 

The  interview,  in  the  course  of  which  far  more  alive,  and  less  warped  by 

this  was  said,  is  given  in  Diog.  Laert.  a  vain  and  arrogant  turn,  than  at  a 

III.  1 8.  later  period."     For  the  question  of 

^  "  Scholas."  i.  e.    shewed    no  the   old    Philosophers    see   infr.    I. 

symptoms  of  schism   and  antago-  96 — 98. 

nism  of  sects,  which  was  the  "  na-          47  This  is  one  of  the  absurd  falla- 

tionis  vitium"  mentioned  below,  and  cies  arising  from  the  use  of  Analo- 

which  turned  the  search  after  truth  gies,  into  which   Bacon  (when   his 

into  subtilty  of  disputatious  skill.  feelings    outrun   his    judgment)   is 

4(5  Sir  W.  Herschel  in  his  Dis-  prone  to  fall.  He  seemed  to  like  the 
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immunes  erant :  sed  in  ambitionem  et  vanitatem  sectae 
condendac,  et  aurae  popularis  captandae,  nimium  pro- 
pendebant.  Pro  desperata  autem  habenda  est  veritatis 
inquisitio,  cum  ad  hujusmodi  inania  deflectat.  Etiam 
nori  omittendum  videtur  judicium  illud,  sive  vaticinium 
potius,  sacerdotis  ^Egyptii  de  Graecis :  Quod  semper  pueri 
essent ;  neque  haberent  antiquitatem  scientits,  aut  scien- 
tiam  antiquitatis®.  Et  certe  habent  id  quod  puerorum 
est ;  ut  ad  garriendum  prompti  sint,  generare  autem 
non  possint :  nam  verbosa  videtur  sapientia  eorum,  et 
operum  sterilis.  Itaque  ex  ortu  et  gente  philosophise, 
quae  in  usu  est,  quae  capiuntur  signa,  bona  non  sunt. 

LXXIL 

Neque  multo  meliora  sunt  signa,  qu<T  ex  natura 
temporis  et  aetatis  ca])i  possunt,  quam  quac  ex  natura 
loci  et  nationis49.  Augusta  enim  erat  et  tennis  notitia 
per  illam  actatem  vel  temporis  vel  orbis :  quod  longe 
pessimum  est,  pracsertim  iis  qui  omnia  in  experientia 
ponunt.  Neque  enim  mille  annorum  historiam,  quoa 
digna  erat  nomine  historiae,  habebant;  sed  fabulas  et 
rumores  antiquitatis.  Regionum  vero  tractuumque 
mundi  exiguam  partem  noverant;  cum  omnes  hyper- 
boreos,  Scythas ;  omnes  occidentales,  Celtas  indistincte 
appellarent :  nil  in  Africa  ultra  citimam  jE,thiopiac  par 
tem,  nil  in  Asia  ultra  Gangem  ;  multo  minus  novi 

argument,  as  it  occurs  again  in  a         49  Cf.   infr.    I.  84.      This   igno- 

few  pages,  (I.  77);   as  also  in  the  ranee  of  the  regions  of  the  globe 

Adv.  of  Learning,  p.  49 ;  and  in  the  would  not  seem  so  great  an  evil  at 

Filum  Labyr.  §  8.  first  sight;  but  all  true  geognosy 

48  This  saying  is  from  Plato,  Ti-  and  astronomy  depend  on  a  know- 

mseus  22  b.  Ti2  2oX&>i>,  SoXwi/,  "EX-  ledge  of  the  (proximately)  spherical 

Xrjvf sddrraidfSfa-Tf'  yepwi/ 8e  "EXX^i/  shape  of  the  globe.     And  certainly 

OVK  ecmv' oiSe/^i'ai/  yap  tv  rais  the  growth  of  all  knowledge  seemed 

\lrvxals  exerf  ^''  apxaiav  dicorjv  TTO.-  to  be   attached  very  closely  to  the 

\aiav  86£av  ovdf  nd6rj[j.a  xpovu>  TTO-  progress  of  discovery  in  the   15^1 

\iot>  ov8ft>.     It  is  also  given  in  the  and  i6th  centuries. 
Adv.  of  Learning,  p.  58. 
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orbis  provincial,  ne  per  anditmn  sane  ant  fainain  ali- 
qiiani  certain  et  constantem,  nossent :  iino  et  plnrima 
cliniata  et  xonas  in  qnibns  popnli  inh'niti  spirant  et 
degnnt,  tanqnani  inhabitabiles  ab  illis  pronuntiata  sint: 
ijninetiani  peregrinationes  Democriti,  Platonis,  Pytha- 
(ronv :'°,  non  longinqna*  profeeto,  sod  potins  snbnrbana\ 
ut  magnum  aliqnid  celcbrarentur.  Xostris  anteni  tein- 
])oril)iis.  et  novi  <>rl>i-.  partes  coniplures,  et  veteris  orl)is 
extreina  nndi(|iie  innotcscunt ;  et  in  inrinitnm  experi- 
nientoruni  ciiinnlns  excrevit.  Qnare  si  ex  nativitatis 
ant  genitnni'  teinpore  (astrologorum  more)  signa  ea- 
pienda  sint.  nil  inagni  de  istis  pliilosophiis  significari 
videtur. 

LXXIII. 

Inter  signa.  nnllnm  nia^is  certnm  ant  nohile  est, 
fjnani  (piod  ex  t'rnctibns.  rrnctns  »  nim  et  opera  in- 
vcMita  ])ro  veritate  philosophiaruni  velnt  sponsorcs  et 
fidejnssores  snnt.  At<jne  ex  pliilosophiis  istis  Gra>co- 
rnm,  et  derivationibns  earnm  |>er  particulares  scientias, 
jam  per  tot  annornm  spatia,  vix  nnnni  cxperimentuiii 
addnci  potest,  (piod  ad  hoininmn  statnm  levandinn  et 
jnvandnni  sj)ectet,  et  philosophiir  speculationibus  ac 
dogmatibus  vere  accej>tnm  referri  possit.  Id(pio  Ccl- 
sns"'1  ingenue  ac  prndenter  latetnr  ;  niniirnni,  experi- 
menta  mediciniP  jirinio  inventa  fnisse,  ac  postca  homi 
nes  circa  ea  jiliilosopliatos  essc,  et  cansas  indagasse  et 

M  The    travels     of     Democritus  extent)  the   Hippocratic   method  of 

reached  over  a  great  part  of  Asia,  and  observing   and   watching   over   the 

some    state  that   he   even    reached  operations  of  Nature,  regulating  ra- 

India  and  /Ethiopia.  Those  of  Plato  ther  than  opposing  them.     The  an- 

extended  only  to  Sicily,  Egypt,  and  cient  system  of  Medicine  was  an  epi- 

Cyrene.     Those   of   Pythagoras   to  tome  of  the  Scholastic  evils  which  in 

Egypt,  Arabia,  Phoenicia,  Babylon,  the  middle  ages  afflicted  all  sciences  ; 

and  possibly  India.  so  that  even  where  experiment  was 

•r)1  Celsus,  the  Physician,  probably  necessary,  men  succeeded  in  render- 
lived  at  the  beginning  of  the  Chris-  ing  it  almost  fruitless, 
tian  era.     He  followed  (to  a  great 
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assignasse ;  non  ordine  inverse  evenisse,  ut  ex  philoso- 
phia  et  causarum  cognitione,  ipsa  experimenta  inventa 
aut  deprompta  essent.  Itaque  minim  non  erat,  apud 
-3£gyptios  (qui  rernm  inventoribus  divinitatem  et  con- 
secrationem  attribuertmt)  plures  fuisse  brutorum  ani- 
malium  imagines,  quam  hominnm :  quia  bruta  animalia, 
per  instinctus  naturales,  multa  inventa  pepererunt ;  ubi 
homines,  ex  sermonibus  et  conclusionibus  rationalibus, 
pauca  aut  nulla  exhibuerint. 

At  chemicorum  industria51  nonnulla  peperit ;  sed 
tanquam  fortuito  et  obiter,  aut  per  experimentorum 
quandam  variationem,  (ut  mechanic!  solent)  non  ex 
arte  aut  theoria  aliqua ;  nam  ea,  quam  confinxerunt,  ex 
perimenta  magis  perturbat,  quam  juvat.  Eorum  etiam, 
qui  in  magia  (quam  vocant)  natural!  versati  sunt,  pauca 
reperiuntur  inventa;  eaque  levia,  et  impostime  pro- 
piora.  Quocirca,  quemadmodum  in  religione  cavetur, 
ut  fides  ex  operibus  monstretur;  idem  etiam  ad  pbilo- 
sophiam  optime  traducitur,  ut  ex  fructibus  judicetur,  et 
vana  habeatur  quse  sterilis  sit :  idque  eo  magis,  si  loco 
fructuum  uvgc  et  o\\\x,  producat  disputationum  et  con- 
tentionum  carduos  et  spinas52. 

LXXIV. 

Capienda  etiam  sunt  signa  ex  incrementis  et  pro- 
gressibus  philosopliiarum  et  scientiarum.  Quae  enim 

51  To  them  we  owe  alcohol,  aqua-  with  great  approbation ;  for  it  points 
fortis,  vitriolic  acid,  volatile  alkali,  out  one  essential  distinction  between 
gunpowder,  and  other  discoveries ;  Ancient  and  Modern  Physics — i.  e. 
by  no  means  despicable,  though  not  the  absence  in  the  former  of  any 
to  be  compared  with  those  which  experiment :    observation   they  had, 
we  have  since  arrived  at  by  the  re-  as  may  be  seen  universally  in  Ari- 
gular  progress  of  Modern  Chemis-  stotle ;  but  the  torture  of  Nature  by 
try.     See    Sir   W.  Herschel's   Dis-  experiment   they   did    not    venture 
course  on  Nat.  Phil.  §  103.  upon.     Consequently  their  discove- 

52  Allusion  to  St.  Luke  vi.  42,  43.  ries  might  be  curious,  but  were  use- 
Dugald  Stewart  Phil,  of  the  Hu-  less  and  barren  of  fruit  for  the  pro- 
man  Mind,  part  II.  chap.  iv.  §  i.  motion  of  human  happiness, 
(note)  quotes  part  of  this  Aphorism 
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in  natura  ftmdata  sunt,  crescunt  et  augentur :  qua;  au- 
tem  in  opinione,  variantur,  non  augentur.  Itaque  si 
istae  doctrine  plane  instar  plantrc  a  stirpibus  suis  re- 
vulsa;  non  essent,  sed  utero  natunc  adhaererent,  atque 
ab  eadeni  alerentur,  id  minime  eventurum  fuisset,  quod 
per  annos  bis  mille  jam  fieri  videmus  :  nempe,  ut  scien- 
tiaj  suis  lurreant  vestigiis,  et  in  eodem  fere  statu  ma- 
neant,  neque  aiignientiini  aliquod  memorabile  sumpse- 
rint ;  quin  potius  in  prhno  auctore  maxime  floruerint, 
et  deinceps  declinaverint.  In  artibus  autein  mechani- 
cis,  qiKu  in  natura  et  experientiae  luce  fundatu.'  sunt, 
contra  evenire  videmus:  qiuv  (quamdiu  placent)  veluti 
spiritu  quodam  repleta1,  continuo  vegetant  et  crescunt; 
priino  rudes,  delude  commodae,  postea  excultte,  et  per- 
[»etuo  aucta.1. 

LXXV. 

Ktiam  aliud  signuni  capiendum  est;  (si  modo  signi 
aj)})ellatio  huic  comjtetat;  cum  potius  testimonium  sit, 
atque  adeo  testimoniorum  omnium  valid issimum  ;)  hoc 
est,  jiropria  confessio  auctorum,  (jiios  homines  mine 
sequuntur.  Nam  ct  illi,  qui  tanta  h'ducia  de  rebus 
pronuntiant,  tanien  per  intervalla,  cum  ad  se  redeimt,  ad 
querimonias  de  natura;  subtilitate,  rertim  obscuritate, 
humani  ingenii  infirmitate,  se  convertunt53.  Hoc  vero 
si  simpliciter  h'eret,  alios  fortasse,  qui  sunt  timidiores, 
ab  ulteriori  inquisitione  deterrere,  alios  vero,  qui  sunt 
ingenio  alacriori  et  magis  fidenti,  ad  ulteriorem  pro- 
gressum  acuere  et  incitarc  possit.  Verum  non  satis 
illis  est,  de  se  conriteri,  sed  quicquid  sibi  ipsis  aut  ma- 
gistris  suis  incognitum  aut  intactum  fuerit,  id  extra 
terminos  possibilis  ponunt ;  et  tanquam  ex  arte  cognitu 


63  See  the  beginning  of  Dr.  Jere-  may  remark  a  frequent  expression 

mie's  essay  on  the  Sceptical  Philo-  of  doubt,  bordering  on  desponden- 

phy  in  the  Encycl.  Metr.     "  From  cy,  in  the  language  of  its  most  dis- 

the  earliest  ages  of  Philosophy  we  tinguished  followers." 
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aut  factu  impossibile  pronimtiant :  summa  superbia  et 
invidia  suorum  inventorum  infirmitatem  in  naturae  ip- 
sius  calumniam,  et  aliorum  omnium  desperationem  ver- 
tentes.  Hinc  schola  Academies  novae54,  quae  acatalep- 
siam  ex  professo  tenuit,  et  homines  ad  sempiternas 
tenebras  daranavit.  Hinc  opinio,  quod  forma?  sive  vera? 
rerum  differentia?  (qua?  revera  sunt  leges  actus  puri55) 
inventu  impossibiles  sint,  et  ultra  liominem.  Hinc 
opiniones  ilia?  in  activa  et  operativa  parte :  calorem 
solis  et  ignis  toto  genere  differre ;  ne  scilicet  homines 
putent  se  per  opera  ignis  aliquid  simile  iis,  qua?  in 
natura  fiunt,  educere  et  formare  posse.  Hinc  illud : 
compositionem  tantum  opus  hominis,  mistionem  vero 
opus  solius  natura?  esse;  ne  scilicet  homines  sperent 
aliquam  ex  arte  corporum  naturalium  generationem  aut 
transformationem.  Itaque  ex  hoc  signo  homines  sibi 
persuaded  facile  patientur,  ne  cum  dogmatibus  non 
solum  desperatis,  sed  etiam  desperationi  devotis,  for- 
tunas  suas  et  labores  misceant. 

LXXVI. 

Neque  illud  signum  pra?termittendum  est,  quod 
tanta  fuerit  inter  philosophos  olim  dissensio,  et  schola- 
rum  ipsarum  varietas :  quod  satis  ostendit,  viam  a 
sensu  ad  intellectum  non  bene  munitam  fuisse,  cum 
eadem  materia  philosophia?  (natura  scilicet  rerum)  in 
tarn  vagos  et  multiplices  errores  abrepta  fuerit  et  dis- 
tracta.  Atque  licet  hisce  temporibus  dissensiones  et 
dogmatum  diversitates  circa  principia  ipsa,  et  philoso- 
phias  integras,  ut  plurimum  extincta?  sint ;  tamen  circa 
partes  philosophia?,  innumera?  manent  quaestiones  et 
controversia? ;  ut  plane  appareat,  neque  in  philosophiis 
ipsis,  neque  in  modis  demonstrationum  aliquid  certi  aut 
sani  esse. 

54  Cf.  supr.  I.  67.  55  Cf.  supr.  I.  51. 
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LXXVII. 

Quod  vero  ])iitant  homines,  in  philosophia  Aristotclis 
magnum  utique  consensuin  esse ;  cum  post  illam  edi- 
tani,  antiqiiorum  philosophise  cessaverint  et  exoleve- 
rint ;  ast  aptid  tempora,  qua1  seqtiuta  stint,  nil  inelius 
inventum  t'uerit ;  adeo  ut  ilia  tain  bene  posita  et  fun- 
data  videatur,  tit  utrumqtie  tempus  ad  so  traxcrit : 
primo,  quod  de  ce^satione  antiquarum  philosophiarum 
post  Aristotelis  opera  edita  homines  cogitant,  id  falsum 
est ;  din  enim  postea,  usque  ad  tempora  Ciceronis,  et 
secula  sequentia,  manserunt  opera  vcterum  philosopho- 
rnnr'1'.  Sed  temporibus  insequentibus,  ex  inundatione 
Barbarorum  in  imperium  Uomannni,  post(}uam  doc- 
triua  liumana  velut  naufragiuin  perpessa  esset ;  turn 
demum  philosophia-  Aristotelis  et  Platonis,  tanquam 
tabula-  ex  materia  leviore  et  minus  solida,  )>er  Huctus 
temporum  scrvata1  sunL".  Illud  etiam  de  eonsensu 
t'allit  homines,  si  acutius  rein  introspiciant.  \'erus 
enim  consensus  is  est')S,  (jui  ex  libertate  j'udicii  (re 
l>rius  ex])lorata)  in  idem  conveniente  consistit.  At 

:>r'  And    not    only    the   works    of  studied  the  subject  in  question.    All 

Bacon's  favourites,  the  older  (Ireek  men  must   jud^e  of  some  rudimen- 

Philosophers,    hut    the    Stoic    and  tary  points  of  moral  and  social  life : 

Epicurean    Schools  existed,    as   did  for  all  have  to  do  with  them  :  but  it 

also  the  Neo-I'latonist-.  is    only  the   -yrw/n/xoi  whose  judg- 

67  Cf.  supr.  I.  71.  ment  is  worth  any  thin^  as  to  sub- 

•Vs  The  true  rule  of  consent  then  jects   beyond   vulgar   apprehension, 

will  be,  if  men  agree  after  (i)care-  Thus  the  universal  consent  of  five 

ful    investigation  ;     (2)  free    judg-  thousand    years    and    more    in   the 

ment:  free,  i.e.  from   trammels  of  sun's    revolving    round    the    earth, 

authority,  prejudice,  suspicion,  &c.  has  now  no  weight  at  all.    Aristotle 

Aristotle    himself  gives  a  rule  for  was  quite  aware  too  of  the  risk  aris- 

'  consent'  which  is  extremely  judi-  ing  to  truth  from  custom :  see  Me- 

CIOUS,    T(J    TTUCTIV    f)     To'tS    TfXdcfTOlS    1]         taj)ll.   A.    TO    (\(ITTOV,    C\\.   3.    'HXlKTjV 

rols  /idXtora  yi>u>pifjiois  SoKovvra,  Ar.  8(  tcr^vv  *xfL  r^  o'vfTjdfs,  ol  vop.oi  8rj- 

Topic.  I.  i.  7.    shewing  that  there  is  Xovtrtv,  tv  ols  ru  fj.v6<ji8rj  KUI 

a  strong  }>resumption  in  favour  of  ptd>8rj   nt'i^ov   lcr\v(i    TOV    yi 

whatever  is  believed  by  everybody;  Trepi  avTw  8ia  TO  edos. 
or  by  those  who  have  particularly 
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tiumerus  longe  maximus  eorum,  qui  in  Aristotelis  phi- 
losophiam  consenserunt,  ex  pmejudicio  et  auctoritate 
aliorum  se  illi  mancipavit;  ut  sequacitas  sit  potius  et 
coitio,  quam  consensus.  Quod  si  fuisset  ille  verus  con 
sensus  et  late  patens,  tantum  abest  ut  consensus  pro 
vera  et  solida  auctoritate  haberi  debeat,  ut  etiam  vio- 
lentam  prsesumptionem  inducat  in  contrarium.  Pessi- 
mum  enim  omnium  est  augurium,  quod  ex  consensu 
capitur  in  rebus  intellectualibus :  exceptis  divinis  et 
politicis,  in  quibus  sufFragiorum  jus  est58.  Nihil  enim 
multis  placet,  nisi  imaginationem  feriat,  aut  intellec- 
tum  vulgarium  notionum  nodis  astringat,  ut  supra39 
dictum  est.  Itaque  optime  traducitur  illud  Phocio- 
nis60  a  moribus  ad  intellectualia :  Ut  statim  se  exami- 
nare  debeant  homines,  quid  erraverint  aut  peccaverint, 

58  As  to  Politics,  this  is  rather  a  ance  of  it.  Bacon,  however,  doubt- 
bold  doctrine  from  one  who  sought  less  refers  to  the  decisions  of  Coun- 
the  favour  of  King  James  I.,  and  cils,  in  which  questions  of  doctrine 
was  an  advocate  for  "  Kingcraft."  and  discipline  are  decided  by  an 
Yet  it  is  not  a  solitary  mention  of  appeal  to  the  suffrages  of  those  pre- 
the  "jus  sufFragii"  even  in  those  sent;  even  as  the  Council  of  Nice 
times.  Hooker  points  out  (Eccles.  affirmed  the  true  Faith  against  Ari- 
Pol.  I.  x.  38)  that  Laws  positive  anism  by  a  majority  of  votes, 
and  Municipal  are  binding  only  by  59  Supra  cf.  supr.  I.  28. 
consent  of  those  subject  to  them.  60  Here  we  see  Phocion's  Character 
And  in  our  day  we  are  well  accus-  — /uio-dSq/Aoy.  And  what,  after  all, 
tomed  to  the  principle  of  ultimately  is  the  worth  of  the  verdict  of  Public 
consulting  the  Ratepayer.  But  as  Opinion  ?  Not  much,  perhaps,  if  we 
to  the  "  jus  sufFragii"  ruling  in  take  Public  Opinion  of  one  period 
things  Divine,  this  would  at  first  only :  for  man  must  be  misguided 
seem  to  strike  at  any  thing  like  ab-  by  partial  views,  passions,  &c.  And 
solute  Truth,  or  Revelation  :  as  a  man  who  trusts  to  and  courts  it  is 
though  the  truth  of  God  depended  unfortunate, 
for  its  existence  on  Man's  accept- 

"  Cum  quis  te  laudat,  judex  tuus  esse  memento  : 
Plus  aliis  de  te,  quam  tu  tibi  credere  noli."     Dion.  Cato. 

He  who  seeks  the  applause  of  Pub-  are  always  being  called  in.     Seneca 

lie  Opinion  will  be  the  Vain  man :  agreed  well  with  Phocion  when  he 

he  who  despises  it,  Proud.     I  may  said,  "  Argumentum  pessimi  turba 

add  that  it  is  always  correcting  it-  est."    Cf.  Plutarch,  vit.  Phoc. 
self:  and  that   its   hastier  verdicts 
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si  multitudo  consent iat  et  complaudat.  Hoc  signum  igi- 
tur  ex  avcrsissimis  est.  Ttaquc  quod  signa  veritatis  ct 
sanitatis  philosophianini  ot  scicntiaruni,  qnae  in  nsu 
stint,  male  so  habcant ;  sive  capiantnr  ex  originibus 
ipsaruin,  sive  ex  t'riictibus,  sive  ex  progressibus,  sive 
ex  confessionibus  auctorum,  sive  ex  conscnsu ;  jam  dic 
tum  est. 

LXXVIII. 

Jam  vero  veiiienduin  ad  causas  errorum,  et  tarn 
dinturnir  in  illis  per  tot  secula  mow,  qua*  plurimo; 
sunt  et  potentissinux1 :  ut  tollatur  omnis  admiratio,  hcec, 
qua1  adducimus,  homines  hucusque  latnisse  et  fugisse ; 
et  maneat  taiitnm  admiratio,  ilia  mine  tandem  alicui 
mortalinm  in  mcntem  venire  potnissc,  ant  cogitatio- 
nein  cujuspiam  subiisso:  (|iiod  etiam  (ut  nos  existima- 
nms)  felicitatis  magis  est  cujusdam,  quam  excellentis 
alien. jus  facultatis  ;  ut  potius  pro  temporis  partu  haberi 
debeat,  quam  pro  partu  ingcnii''1. 

Primo  autem  tot  scculorum  mimerns,  vere  rem  repu- 
tanti,  ad  magnas  angustias  recidit.  Xam  ex  viginti 
quinque  annornm  centnriis,  in  qnibus  memoria  et 
doctrina  lioniimun  fere  versatur,  vix  sex  centurioc 
seponi  et  excerpi  possunt,  qnnc  scientiarum  feraces, 
earumve  proventui  utiles  fueruut''-.  Sunt  enim  non 

r>1   See  Playfair's  Dissert.  Kncycl.  more   successful  in  their   study  of 

Brit.  vol.  I.    p.  453-      Speaking   of  Nature." 

the  causes  of  failure  among  the  How  far  was  it  Humility  (as  some 
ancients,  he  says,  "  Men  had  not  have  said)  which  led  Bacon  to  call 
acquired  the  power  over  that  light  the  Nov.  Org.  "  partus  temporis  ?" 
(of  experience)  which  now  enables  — one  recollects  that  in  his  younger 
them  to  concentrate  its  beams,  and  days  he  spoke  of  it  as  the  "  par- 
to  fix  them  steadily  on  whatever  tus  temporis  maximus" — with  what 
objects  they  wished  to  examine,  seems  a  different  sense  from  that 
This  power  is  what  distinguishes  given  here.  Cf.  infr.  I.  122.  See 
modern  Physics ;  and  is  the  cause  also  the  commencement  of  the  De- 
why  later  Philosophers,  without  dication  to  King  James, 
being  more  ingenious  than  their  62  Does  not  Bacon  narrow  the 
predecessors,  have  been  infinitely  periods  overmuch  ?  He  neglects 


LIB.  I.  78,  79.  67 

minus  temporum  quam  regionum  eremi  et  vastitates. 
Tres  enim  tantum  doctrinarum  revolutiones  et  periocli 
recte  numerari  possunt :  una,  apud  Grrccos ;  altera, 
apud  Romanes;  ultima,  apud  nos,  occidentales  scilicet 
Europae  nationes :  quibus  singulis  vix  duae  centuriae 
annorum  merito  attribui  possunt.  Media  mundi  tem- 
pora,  quoad  scientiarum  segetem  uberem  aut  Irctam, 
infelicia  fuerunt.  Neque  enim  causa  est  ut  vel  Ara- 
bum  vel  scholasticorum  mentio  fiat :  qui  per  intermedia 
tempora  scientias  potius  contriverunt  numerosis  tracta- 
tibus,  quam  pondus  earum  auxerunt.  Itaque  prima 
causa  tarn  pusilli  in  scientiis  profectus  ad  angustias 
temporis  erga  illas  propitii  rite  et  ordine  refertur. 

LXXIX. 

At  secundo  loco  se  offert  causa  ilia  magni  certe  per 
omnia  momenti :  ea  videlicet,  quod  per  illas  ipsas  seta- 
tes,  quibus  hominum  ingenia  et  literae  maxime  vel 
etiam  mediocriter  floruerint,  naturalis  philosophia  mi- 
nimam  partem  linmanse  opera?  sortita  sit.  Atque  haec 
ipsa  nihilominus  pro  magna  scientiarum  matre  haberi 
debet.  Omnes  enim  artes  et  scienticc,  ab  hac  stirpe 
revulsoe,  poliuntur  fortasse,  et  in  usum  effinguntur ;  sed 
nil  admodum  crescunt.  At  manifestum  est,  postquam 
Christiana  fides  recepta  fuisset  et  adolevisset,  longe 
maximam  ingeniorum  prscstantissimorum  partem  ad 
theologiam  se  contulisse ;  atque  huic  rei  et  amplissima 
prrcmia  proposita,  et  omnis  generis  adjumenta  copiosis- 
sime  subministrata  fuisse  :  atque  hoc  theologian  stu- 

Indian  philosophy ;    though  it  at-  never  be  lost :  and  so  mankind  can 

tained  very  considerable  note :  and  never  again  fall  from  its  discoveries 

two  centuries  for  Greece  and  two  or  its  civilization.     For  the  want  of 

for  Rome  seem  very  little.     What  originality  in  the  Arabian  Philoso- 

a   vast    difference    printing   makes  phers  mentioned  below  see  Gibbon's 

in  this   respect !    its  "  Experientia  Decline  and  Fall,  chap.  52, 
literata,"  we  are  wont  to  believe,  can 

F  2 
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diuin  praxjipue  occupasse  tertiain  illain  parteni  sive 
periodum  temporis  apud  nos  Europaeos  occidentals; 
eo  magis,  quod  sub  idem  fere  tenipus  et  liters.?  florere, 
et  controversial  circa  religionem  pullulare  cceperint(v 
At  iwo  superior!,  duranto  periodo  ilia  secunda,  apud 
Romanes  potissima>  pbilosophorum  meditationes  et  in- 
dustria1  in  morali  philosophia  (qua1  etlinicis  vice  theo- 
loo-iie  eratw)  occupata;  et  consuuiptac  fucrunt :  etiam 


'••»  Bacon  here  takes  the  three  -pe 
riods    backwards,    and    points    out 
how  Natural   Philosophy  has  come 
to  lie  neglected  in  each,     (i)  In  the 
Christian  Period  by  the  engros.-mg 
effects   of   the   questions    connected 
with  Revelation  ;   the  rule  of  Faith, 
and  the  spiritual  Nature  and  needs 
of  man.     (2)  In  the  Roman  Period 
by    the    study   of   Morals,   and    the 
requirements  of  the   political   state, 
which     naturally    engrossed     much 
of   the    Roman    citi/en's    thoughts. 
(3)    And    lastly    in    the   (Jreek    (al 
though   here   for  a  time   there  was 
some  study  of  Nature)  by  the  pre 
ference   here   also   shewn  for  ques 
tions  of  morals.     And  need   it  be 
wondered  at,  that  these  subjects — 
God's  will   in  the  Christian  Period, 
and  man's  constitution  in  the  Hea 
then — should  be  all-engrossing  ?    Is 
it  not  from  these  two  that  men  hope 
to  discover  the  secret  of  Happiness, 
for  which   all  live?     And   to  what 
avail  would  be  the  study  of  Physics, 
if  it  allowed  a  deterioration  of  Mo 
rals  ?    Among  mankind  the  study  of 
Physics  must  always  be  the  heritage 
of  a  few.     The  mass  of  people  can 
only  be  expected  to  use  the  results 
got  at  by  the  skill  of  others.     And 
if  we  take  all  Physical  Philosophy, 
(including  Astronomy,  which  Bacon 
would   probably  have  omitted,)  we 
cannot  but  see  that  the  vast  majority 
of  men  are  unfit,  unable  to  investi 


gate  the  "  veritas"  involved  in  it; 
though  all  can  be  benefited  by  its 
••  utilita.s."  Among  the  eriors  of 
Bacon,  we  must  count  his  belief  that 
the  study  of  Physics  would  produce 
a  le.velling  of  men's  intellect,  and  that 
all  would  be  able  to  enter  upon  it 
equally  well.  The  very  contrary  to 
this  is  the  case. 

''••'  Moral  Philosophy  was  the  Re 
ligion  of  the  Ancients.  Without 
revelation,  and  the  Christian  dis 
pensation,  they  could  know  nothing 
of  things  Spiritual.  Their  faiuv  tv 
(}i>0l)una>  was  the  cold  pure  Intellect  : 
and  that  which  led  to  truth  of  life 
and  conduct  for  the  multitude  was 
Moral  Philosophy  and  Legislation. 
The  "  Callus"  of  the  Ancients  had 
little  or  nothing  to  do  with  purity 
of  personal  behaviour,  or  the  sanc 
tity  of  social  ties.  The  Priesthood 
did  not  teach — (except  when,  as  in 
the  case  of  Pyrrho  the  Sceptic,  it 
chanced  that  a  Philosopher  was 
elected  Priest — )  to  impart  know 
ledge  was  no  part  of  its  functions. 
Religion  among  the  Ancients  was 
confined  to  the  performance  of  cer 
tain  sacrifices,  public  or  private,  ac 
cording  to  rules  handed  down  from 
father  to  son.  So  it  came  that  Moral 
Philosophy  and  Law  were  entirely 
distinct  from  Religion.  With  us 
Religion  includes  both  their  "  Cul- 
tus"  and  their  moral  and  other 
teaching,  while  Law  is  placed  under 
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summa  ingenia  illis  temporibus  ut  plurimum  ad  res 
civiles  se  applicuerunt,  propter  magnitudinem  imperil 
Romani,  quod  plurimorum  hominum  opera  indigebat. 
At  ilia  setas,  qua  naturalis  philosophia  apud  Graecos 
maxime  florere  visa  est,  particula  fuit  temporis  minime 
diuturna ;  cum  et  antiquioribus  temporibus  septem  illi, 
qui  sapientes  nominabantur,  omnes  (prseter  Thaletem) 
ad  moralem  philosophiam  et  civilia  se  applicuerint ;  et 
posterioribus  temporibus,  postquam  Socrates  philoso 
phiam  de  coelo  in  terras  deduxisset 65,  adhuc  magis 
invaluerit  moralis  philosophia,  et  ingenia  hominum  a 
naturali  averterit. 

At  ipsissima  ilia  periodus  temporis,  in  qua  inquisi- 
tiones  de  natura  viguerunt,  contradictionibus  et  novo- 
rum  placitorum  ambitioiie  corrupta  est,  et  inutilis  red- 
dita.  Itaque  quandoquidem  per  tres  istas  periodos 
naturalis  philosophia  majorem  in  modum  neglecta  aut 
impedita  fuerit,  nil  mirum  si  homines  parum  in  ea  re 
profecerint,  cum  omnino  aliud  egerint. 

LXXX. 

Accedit  et  illud,  quod  naturalis  philosophia  in  iis 
ipsis  viris,  qui  ei  incubuerint,  vacantem  et  integrum 
hominem,  prscsertim  his  recentioribus  temporibus,  vix 

the  hands  of  the  civil  power.    Their  voured  to  replace  the  subtle  talk  on 

Law,  again,  enjoined  ri  8fl  Trparreiv  abstract   questions,  and   the   quib- 

KCI\  rivu>v  direxfo-dai,  having  a  posi-  bling  of  the  teachers  of  his  day,  by 

tive  as  well  as  a  negative  side.     For  the  study  of  human  life  and  its  in- 

their     "  State "     was     also     their  terests,  there  was  a  kind  of  analogy 

"  Church."     With  us  the  positive  between    him    and    Bacon.      The 

precepts  are  left  to  Religion ;    and  thought  comes  from  Cicero's  Tusc. 

Law  now  is  almost  restricted  to  the  Disp.  V.  iv.  10.  "  Socrates  primus 

prohibitive   side  — "  Quse   lex   non  Philosophiam  devocavit  e  ccelo,  et 

jubet,  permittit :"  with  the  ancients,  in  urbibus  collocavit,  et  in  domos 

as  Aristotle  says,  6  6  vopos  ^  KC-  etiam  introduxit,  et  coegit  de  vita 

\fvfi,aTrayopfvei.  See  Bacon's  Filum  et  moribus  rebusque  bonis  et  malis 

Labr.  §  6.  qvucrere." 
65  In  so  far  as>  Socrates  endea- 
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nacta  sit;  nisi  forte  quis  nionachi  alicujus  in  cellula, 
nut  nobilis  in  villula  lucubrantis,  exemplum  adduxe- 
rit (i/; :  sed  i'acta  ost  demum  naturalis  pliilosophia  instar 
transitus  cujusdam  et  pontisternii  ad  alia. 

Atijuo  magna  ista  sciontiarum  mater  mira  indigni- 
tate  ad  oflicia  anrilhr  detrusa  est ;  qua1  mediciiuv  aut 
mathematices   operibns  ministret,   et   rursus  qua?  ado- 
lescentium    iinniatura    ingenia   lavet    et    inibuat   velut 
tinctura  quadam  priina,  ut  aliam  }>ostea  i'elicius  et  com- 
modius    exci])iant.      Interim    nemo   cxpcctet    magnum 
prooTosum  in  scientiis,  (pnvscrtim  in  ]>arte  earum  opc- 
rativa)  nisi   philosophia  naturalis  ad   scientias  particu- 
lares  produeta  fuerit.  et  scientia1  particulares  rursus  ad 
naturalem    philosophiam    reducta1.      I  line  enim  fit,  lit 
astroiKjmia,   optica.   musica,   plurinur  artes  mechanica% 
at(|iie  ipsa  medicina.  atcjue  ((juod  (jiiis  niagis  miretur) 
pliilosophia   moralis   et    civilis,   et   seienthv    logica1,   nil 
fere  habeant   altitudinis   in   j)rofundo ;    sed   |>er  su})cr- 
fifiem    et    varietatem    rerum    tantum    lal)antur :    cjuia 
postquam  particulares   ist;r  seientia1  dispertitnc  et  con- 
stituta1    fuerint,    a    pliilosophia    naturali    non    amplius 
aluntur;    (jiuv  ex  fontibus   et  veris  contemplationibus 
motuuni,  radiorum,  sonorum,  texturn-,  et  schematism] 
cor])orum,  arlectuum,  et  prehensionum  intellectualium, 
novas  vires  et  augmenta  illis  ini])ertiri  potuerit'".     Ita- 

»•''  This  Monk  in  his  cell  doubt-  shewing  that  he  considered  the 

less  refers  to  Roger  Bacon  in  his  causes  of  moral  good  and  evil  to  be 

study  at  Oxford  ;  see  Palgrave,  material.  But  there  is  no  ground 

Merchant  and  Friar  :  and  the  Noble  whatever  for  this.  Our  affections  &c. 

in  his  Villa  is  probably  Descartes.  must  act  in  a  material  body,  and  so, 

67  For  this  dependence  of  our  to  a  certain  extent,  have  physical 

knowledge  in  Morals  and  Logic  as  phenomena;  and,  therefore,  so  far 

well  as  Mechanics,  or  Mathematics,  are  under  the  head  of  Natural  Phi- 

on  Natural  Philosophy,  see  infr.  I.  losophy  :  but  there  is  nothing  to 

127.  This  is  one  of  the  Aphorisms  shew  that  Bacon  meant  more  than 

which  seem  to  favour  the  doctrine  this.  The  materialist  system  of  Mo- 

that  Bacon  was  a  "  Positivist;"  as  rals  and  habits  is  well  attacked  by 
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que  minime  mirum  est,  si  scientiae  non  crescant,  cum  a 
radicibus  suis  shit  separatee. 

LXXXI. 

Rursus  se  ostendit  alia  causa  potens  et  magna,  cur 
scientise  parum  promoverint.  Ea  vero  haec  est ;  quod 
fieri  non  possit,  ut  recte  procedatur  in  curriculo,  ubi 
ipsa  meta  non  recte  posita  sit  et  defixa.  Meta  autem 
scientiarum  vera  et  legitima  non  alia  est  quam  ut 
dotetur  vita  Uumana  novis  inventis  et  copiis68.  At 


D.  Stewart,  Phil,  of  the  Human 
Mind,  part  I,  chap.  ii.  on  Atten 
tion. 

68  This  Aphorism  gives  us  the 
key  to  the  chief  part  of  Bacon's 
Philosophy;  not  "  qusestiones"  but 
"  fructus;"  and  that  not  immediate 
and  partial,  but  permanent  and  com 
plete.  "  Lord  Bacon,"  says  D.  Stew 
art  (Phil,  of  the  Human  Mind,  In- 
trod.  II.  §  2),  "  was  the  first  person 
who  took  this  comprehensive  view  of 
the  different  departments  of  study : 
and  who  pointed  out,  to  all  classes 
of  literary  men,  the  great  end  to 
which  all  their  labours  should  con 
spire  ;  the  multiplication  of  the 
sources  of  human  enjoyment,  and 
the  extension  of  man's  dominion 
over  Nature."  See  De  Augm.  Sci- 
ent.  i.  "  Omnium  autem  gravissi- 
mus  error  in  deviatione  ab  ultimo 
doctrinarum  fine  consistit.  Appe- 
tunt  enim  homines  Scientiam,  alii 
ex  invita  curiositate  et  irrequieta; 
alii  animi  causa  et  delectationis;  alii 
existimationis  gratia;  alii  conten- 
tionis  ergo,  atque  ut  in  disserendo 
superiores  sint :  plerique  propter 
lucrum  et  victum :  paucissimi,  ut 
donum  rationis,  divinitus  datum,  in 
usus  human!  generis  impendant. — 
Hoc  enim  illud  est,  quod  revera 
doctrinam  atque  artes  condecoraret 
et  attolleret,  si  contemplatio  et  actio 


arctiore  quam  adhuc  vinculo  copu- 
larentur."  In  the  Adv.  of  Learn 
ing,  Bk.  i,  he  makes  the  true  end  of 
Science  "  the  relief  of  man's  estate." 
The  danger  of  carrying  out  to  the 
full  this  principle  will  be  that  we 
are  always  liable  to  follow  after 
"  material  gratification"  at  the  ex 
pense  of  all  else.  And  yet  the  most 
comfortable  person  will  (ceteris  pa- 
ribus)  be  the  most  healthy ;  that  is, 
mere  exposure  and  hardship  never 
strengthen.  Comfort,  cleanliness, 
and  vigour  go  together.  If  we  wor 
ship  enjoyment,  make  a  science  of 
it,  seek  life  (as  it  were)  for  its  sake, 
the  result  must  be  lowering.  But 
comfort  in  itself  is  no  enemy  to 
strength.  Some  would  have  it  that 
Morality  at  least  (if  not  Faith  too) 
consists  in  Good  Taste — another 
phase  of  the  same  belief.  There  is 
a  connection,  a  close  analogy,  be 
tween  the  beautiful  of  Art  and  Edu 
cation,  and  the  beautiful  of  Moral 
Life :  but  they  can  be  disjoined ; 
and  so  can  the  comfortable  and  the 
good.  Still  "  Utility  and  Progress" 
are  great  ends  for  man's  social  life, 
and  will  (like  all  God's  gifts),  if  rightly 
used,  be  found  subservient  to  Reli 
gion.  At  any  rate  a  man  who  lives 
(for  example)  in  a  comfortable  cot 
tage  will  have  more  self-respect,  and 
fewer  social  annoyances,  than  if  his 
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turba  longe  maxima  nihil  ex  hoc  sapit,  sed  meritoria 
plane  cst,  et  professoria ;  nisi  forte  quandoque  cveniat, 
ut   artif'ex    aliquis   acrioris   ingenii,   et    gloria1   cupidus, 
novo   alicui    invento   det   operam ;    quod    fere   fit   cum 
facilitating  '•'•'   dispendio.      At   a]>nd    ]>lerosqne    tantum 
abest,  ut  homines  id  sibi   proponant,  ut  scicntiarum  et 
artium    massa    augmcntum    obtineat ;     ut   ex    ea,    quse 
pnvsto    est,    massa    nil    amplius    sumant    aut   qua>rant, 
(jiiam  (juantum  ad  usuni  professorium,  ant  lucruni,  aut 
cxistimationem,  aut   hujusmodi   compendia,  convertere 
possint.     Quod  si  quis  ex  tanta  multitudine  scientiam 
afifectu  ingenuo  et  proj)ter  se  expetat ;  invenietur  tamen 
ille  ipse  potins  contomplatiomim  et  doctrinarum  varie- 
tatem,   quam   veritatis    severam    et   rigidam    inquisitio- 
nem  sequi.      Rnr-us,  si  alius  qnispiam    Ibrtasse  veritatis 
in<|uisitor   sit   scverior ;    tamen    et   ille   ipse  talem   sibi 
proponet    veritatis    conditioner!!,   qua;    menti   et    intel 
lect  ni    satisfaciat    in    redditionc    causarum    reruni    qiitT 
jampridem   sunt  cognita1;    non  earn,  qua-  nova  opernm 
])ignora,  et  novain  axiomatum  Incem  assequatur.      Ita- 
que,  si   finis  scientiarum  a  nemine  adlnic  benc  j>ositus 
sit,  non  mi  rum  est,  si   in   iis.  qua1  sunt  subordinata  ad 
finem,  sequatur  aberratio. 

LXXXII. 

Quemadmodum    autem    h'nis    ct    meta    scientiarum 
male  ])osita   sunt   apud    homines;   ita    rursus  etiam   si 

home  were  filthy  and  wretched;  and  than  ignorance  and  '  degradation, 
nothing  is  so  favourable  to  vice  as  which  are  after  all  a  kind  of  brutish 
the  prostration  springing  from  bad  Infidelity.  Macaulay  in  his  Essay 
food,  bad  air,  and  dirt.  And  self-  on  Bacon  refers  to  this  Aphorism, 
respect  is  both  good  in  itself,  and  His  Essay  has  a  worldly  and  mate- 
leads  to  a  moral  life  and  to  a  greater  rial  tendency  throughout  (visible,  for 
readiness  to  receive  religious  im-  instance,  in  his  unjust  attack  on 
pressions.  And  Education,  though  Plato),  which  is  to  be  regretted.  Cf. 
its  development,  often  too  rapid  and  also  infra  I.  1 16. 
superficial,  sometimes  leads  to  men-  69  Facultates,  StW/xfu,  Property, 
tal  Infidelity,  is  at  any  rate,  better 
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ilia  recte  posita  fuissent,  viam  tamen  sibi  delegerunt 
omnino  erroneam  et  imperviam.  Quod  stupore  quo- 
dam  animum  rite  rem  reputanti  perculserit ;  non  ulli 
mortalium  curse  aut  cordi  fuisse,  ut  intellectui  humano 
ab  ipso  sensu  et  experientia  ordinata  et  bene  condita 
via  aperiretur  et  muniretur  ;  sed  omnia  vel  traditionum 
caligini,  vel  argumentorum  vertigini  et  turbini,  vel 
casus  et  experientise  vagae  et  inconditae  undis  et  amba- 
gibus,  permissa  esse.  Atque  cogitet  quis  sobrie  et 
diligenter,  qualis  sit  ea  via,  quam  in  inquisitione  et 
inventione  alicujus  rei  homines  adhibere  consueverunt. 
Et  primo  notabit  proculdubio  inveniendi  modum  sim- 
plicem  et  inartificiosum,  qui  hominibus  maxime  est 
familiaris70.  Hie  autem  non  alius  est,  quam  ut  is,  qui 
se  ad  inveniendum  aliquid  comparat  et  accingit,  primo 
qua?  ab  aliis  circa  ilia  dicta  sint  inquirat  et  evolvat ;  de- 
inde  propriam  meditationem  addat,  atque  per  mentis 
multam  agitationem,  spiritum  suum  proprium  sollicitet, 
et  quasi  invocet,  nt  sibi  oracula  pandat :  quae  res  om 
nino  sine  fundamento  est,  et  in  opinionibus  tantum 
volvitur. 

At  alius  quispiam  dialecticam71  ad  inveniendum  ad- 
vocet,  quae  nomine  tenus  tantum  ad  id  quod  agitur 
pertinet.  Tnventio  enim  dialecticae  non  est  principio- 
rum  et  axiomatum  praecipuorum,  ex  quibus  artes  con 
stant,  sed  eorum  tantum,  quac  illis  consentanea  viden- 
tur.  Dialectica  enim  magis  curiosos  et  importunes,  et 
sibi  negotium  facessentes,  eamque  interpellates  de 
probationibus  et  inventionibus  principiorum,  sive  axio- 


70  ( i )  This  error  in  the  means  used  vestigation  of  the  opinions  of  others 

for  discovery  of  Truth,  is  the  trusting  was  one  form  of  Induction, 

to  Authorities,  rather  than  appealing  71  (2)  This  error  is  utterly  vicious, 

to  facts.     Of  this  Aristotle  was  a  Dialectics  in  themselves  can  never 

notable  instance.    With  him  the  in-  be  of  the  slightest  use  in  Discovery. 
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matum  j)rimoriiin,  ad  tidem,  et  veluti  sacramentuin 
euilibet  arti  pnrstaudum,  notissimo  response  rojicit. 

Rcstat  experientia  niera"2:  qiuv,  si  occnrrat,  casus ; 
si  qiuvsita  sit,  experimentum  nomiiiatur.  Hoc  auteni 
experientia1  genus  nihil  aliud  est,  (juain  (quod  aiunt) 
scopa-  dissoluta1"1'',  et  niera  palpatio,  (juali  homines 
iioctu  utuntiir,  oinnia  ])ertentaudo,  si  forte  in  rectam 
viain  incidere  detur;  quibus  inulto  satins  et  eonsultins 
foret,  diem  privstolari,  aut  liuneu  accendere,  et  dein- 
ceps  viani  inire.  At  contra,  verus  experientia1  ordo 
primo  lumen  accrndit,  delude  per  lumen  iter  deinon- 
strat,  incipiendo  alt  e\|>erientia  ordinata  et  digesta,  et 
ininiine  pnrpostera'4  aut  erratica,  atqne  ex  ea  educendo 
axiomata,  atqne  ex  axiomatibus  constitutis  rursus  cx- 
perimonta  nova.  (|iium  nee  verbnin  divinmn  in  rernm 
niassam  absquo  online  o]>eratuin  sit. 

Tta<|ne  desinant  homines  mirari,  si  spatium  scientia- 
nim  11011  conf'ectnm  sit,  cum  a  via  onmino  aberraverint; 
relicta  prorsns  et  deserta  experientia,  ant  in  ipsa  (tan- 
(jiiam  in  labyrintlio)  se  intricando,  ct  circumcursando ; 
cum  rite  institntns  ordo  per  exj>erientia'  sylvas7'  ad 
a]>erta  axiomatnm  tramite  constant!  ducat. 


72  (3)  This  error,  of  disorderly  ex-  vidi  Minturnis — non  hominem  scd 
])criencc,    jiroljal^ly  i«    j>ut    here    as  scopu* •  i/issn/nlns,"  Ad  Att.  7.  13.   It 
airaiii^t    Aristotle's    collections     of  is  used  of  any  one  or  any  thing  vain 
facts  in  Natural  History,    lint  if  we  or  futile.   Here  of  experiments  heap- 
take  Bacon's  Sylva  Sylvaruiu  as  a  ed  together  without  any  order,  just 
specimen  of  his  style  of  collection,  like  the  twigs  of  an  unbound  besom, 
what  order  is  there  even  in  his  own  Cf.  I.  101,  102.     It  probably  is  an 
catalogues  ?  allusion  to/Esop's  fable  of  the  bundle 

73  "  scopapdissoluta?."  The  trans-  of  sticks. 

lators  have  missed  the  meaning  ~4  "  pr;rpostera"  va-rt pov  nport pov, 
here.  One  translates — but  what  it  i.  e.  making  up  one's  mind  first,  and 
means  is  a  mystery — "  shooting  at  finding  examples  to  suit  afterwards, 
rovers."  Wood  has  "a  loose  76  Bacon  is  fond  of  this  Metaphor, 
fagot:"  which,  though  not  wrong,  It  is  only  partly  good.  The  tangle- 
is  not  explicit.  It  is  a  proverb— Ci-  wood  and  thick  trees  of  pathless  expe- 
cero  uses  it  of  Caesar,  "  L.  Caesarem  rience  unarranged — so  far  all  well : 
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LXXXIII. 

Excrevit  autem  mirum  in  modum  istud  malum  ex 
opinione  quadam,  sive  aestimatione  inveterata,  verum 
tumida  et  damnosa ;  minui  neiiipe  mentis  humanse 
majestatem,  si  experi  mentis,  et  rebus  particularibus 
sensui  subjectis,  et  in  materia  determinatis,  diu  ac 
mul turn  versetur™:  praesertim  quum  hujusmodi  res  ad 
inquirendum  laboriosaj,  ad  meditandum  ignobiles,  ad 
dicendum  asperse,  ad  practicam  illiberales,  numero  infi- 
nitse,  et  subtilitate  tenues  esse  soleant.  Ttaque  jam 
tandem  hue  res  rediit,  ut  via  vera  non  tantum  deserta, 
sed  etiam  interclusa  et  obstructa  sit;  fastidita  expe- 
rientia,  nedum  relicta,  aut  male  administrata. 

LXXXIV. 

Rursus  vero  homines  a  progressu  in  scientiis  detinuit 
et  fere  incantavit  reverentia  antiquitatis,  et  viroruin, 
qui  in  pliilosophia  magni  liabiti  sunt,  auctoritas,  atquc 
delude  consensus.  Atque  de  consensu  superius  dictum 
est 77. 

De  an tiquitate78  autem  opinio,  quam  homines  de  ipsa 

but  what  is  wanted  is  not  a  path  out  of  come  to  the  bottoms  of  the  moun- 
a  wood  into  open  country,  so  much  tains  :"  and  so  on. 
as  a  good  arrangement  of  the  trees  76  Something  like  this  contempt 
in  it.  The  Metaphor  is  expanded  in  of  particulars  will  be  traced  in  many 
a  fragment  supposed  to  be  his  In-  of  the  Ancient  Philosophers  —  in 
troduction  to  the  Fourth  fact  of  the  such  doctrines  (for  example)  as  that 
Instauration ;  there,  speaking  of  the  the  "  ciireipov"  is  KO.KOV.  So  too  in 
Sylv.  Sylv.,  he  says,  "  we  endea-  Plato  Rep.  Bk.  vii.  on  Education, 
voured  to  penetrate  and  pass  through  Roger  Bacon  in  the  Opus  Majus  I. 
the  woods  of  Nature,  thick  set  and  ix.  says  that  the  contempt  for  what 
darkened  with  a  great  variety  of  ex-  one  does  not  know  is  one  chief  hin- 
periments,  as  with  leaves ;  and  en-  drance  to  improvement, 
tangled  and  twined  together,  like  77  superius — viz.  I.  77. 
shrubs  and  bushes,  with  the  sub-  78  Cf.  Adv.  of  Learning,  Bk.  i. 
tilty  of  observations.  We  are  now,  p.  47,48.  Almost  all  the  opening 
perhaps,  proceeding  to  the  more  of  Roger  Bacon's  Opus  Majus  bat- 
open  parts  of  Nature,  which  how-  ties  with  the  prejudice  in  favour  of 
ever  are  still  more  difficult;  and  Antiquity.  Opus  Majus,  I.  i. — viii. 
having  got  through  the  woods,  are  See  also  the  Introd.  to  Locke's 
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fovent,  negligens  oninino  cst,  ct  vix  vorbo  ipsi  congrua. 
Mundi  cnini  scniiini  et  grandacvitas  pro  antiquitate  vore 
habcnda  sunt ;  qua1  temporibus  nostris  tribui  debent, 
non  juniori  a-tati  inundi,  quails  apud  antiquos  fuit. 
Tlla  cMiiiu  tvtas,  rcspectu  nostri,  antiqua  ct  major;  re- 
speotu  inuudi  ipsius,  nova  ct  minor  fuit.  Atquc  rcvera 
quemadmoduni  inajoreiu  rcruin  humanaruni  notitiam, 
ct  niaturius  judieiuni,  ab  honiinc  scne  expectamns, 
quain  a  juvcnc,  pro]>tcr  expericntiam,  ct  rcruin,  quas 
vidit,  ct  audivit,  ct  cogitavit,  varictatem  ct  copiam  ; 
codcm  modo  ct  a  nostra  a>tatc  (si  vires  suas  nossct,  ct 
cxpcriri  ct  intcndcrc  vcllct)  inajora  inulto  (juam  a 
priscis  tcinporibus  expeotari  j>ar  cst  ;  utj>otc  a-tate 
inuudi  grand  lore,  ct  infinitis  experimentis  ct  obscrva- 
tionibus"11  aucta  ct  cumulata. 

Xcquc  pro  nihilo  a'stimanduni,  quod  ]>cr  longinquas 
navigationes  ct  peregrinationes  (qua1  scculis  nostris  in- 
crcbucrunt)  ])luriiua  in  natura  patucrint,  ct  rcj>crta  sint, 
qua-  novani  philosopliia1  luccni  imniittcrc  possint.  Quin 
ct  turpc  hominibus  forct,  si  globi  matcrialis  tractus, 
tcrrarum  videlicet,  mariuni,  astrorum,  nostris  tcinpori 
bus  iinmcnsuni  apcrti  ct  illustrati  sint ;  globi  autcm 
intcllcctualis  finis  inter  vctcrum  invcnta  ct  angustias 
cohibeantur. 


Essay  on  Human  Understanding.  "  Personal  Experiment  is  neces- 

Cf.  also  Hooker's  Eccles.  Pol.  V.  sary  in  order  to  correct  our  own 

•j.i.  Observations  of  the  Experiments 

Seneca  also  had  the  notion  of  the  which  \atureherselfmakes  for  us — 

later  times  being  really  the  older;  I  mean,  the  Phenomena  of  the  Uni- 

and  is  quoted  to  that  effect  in  the  verse.  But  then  Observation  is, 

Opus  Majus,  i.  9.  "  Antiquitas  se-  in  turn,  wanted  to  direct  and  sub- 

culi  juventus  mundi."  stantiate  the  course  of  Experiment. 

79  Experiment  and  Observation —  Experiments  alone  cannot  advance 

their  relative  worth  and  application,  knowledge  without  Observation  ; 

See  Sir  W.  Herschel's  Discourse,  §  they  amuse  for  a  time,  and  then 

67.  Mill's  Logic,  book  III.  ch.  vii.  pass  off  the  scene  and  leave  no  trace 

Coleridge^  Table-Talk,  Oct.  8, 1 830.  behind  them." 
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Auctores  vero  quod  attinet80,  summae  pusillanimita- 
tis  est,  auctoribus  infinita  tribuere,  auctori  autem  auc- 
torum,  atque  adeo  onmis  auctori tatis,  tempori,  jus  simm 
denegare.  Recte  enini  veritas  tempori s  filia  dicitur, 
non  auctoritatis.  Itaque  miruni  non  est,  si  fascina  ista 
antiquitatis,  et  auctorum,  et  consensus,  hominum  vir- 
tutem  ita  ligaverint,  ut  cum  rebus  ipsis  consuescere 
(tanquam  maleficiati)  non  potuerint. 

LXXXV. 

Neque  solum  admiratio  antiquitatis,  auctoritatis,  et 
consensus,  hominum  industriam  in  iis,  quae  jam  inventa 
sunt,  acquiescere  compulit ;  verum  etiam  operum  ipso- 
rum  admiratio,  quorum  copia  jampridem  facta  est  hu- 
mano  generi.  Etenim  quum  quis  rerum  varietatem,  et 
pulcherrimum  apparatum,  qui  per  artes  mechanicas81 
ad  cultum  humanum  congestus  et  introductus  est,  ocu- 
lis  subjecerit,  eo  certe  inclinabit,  ut  potius  ad  opulentiae 
humanse  admirationem,  quam  ad  inopice  sensum  acce- 
dat;  minime  advertens  primitivas  hominis  observatio- 
nes,  atque  naturae  operationes,  (quoe  ad  omnem  illam 
varietatem  instar  animas  sunt,  et  primi  motus)  nee 
multas,  nee  alte  petitas  esse ;  caetera  ad  patientiam 
hominum  tantum,  et  subtilem  et  ordinatum  manus  vel 

80  Man's  love  of  rest  (referred  to  all,  "Truth  is  the  child  of  Time:" 
I.  20)  would  readily  lead  him  to  but  is  not  Time  here  (to  a  great  ex- 
acquiesce  in  the  judgments  of  others,  tent)  revised  and  rectified  Author- 
Besides  this  there  is  our  crush  of  ity  ?  Just  as  is  the  case  with  Con- 
work,  which  produces  in  us  a  habit  sent,  which  is  perhaps  also  a  form 
of  taking  statements  on  trust — so  of  Authority.  If  men  were  perfect 
introducing  the  "  division  of  la-  there  might  be  no  need  of  it :  but 
hour"  principle — a  principle  which  as  we  are  we  seem  to  require  guides, 
helps  things  on,  but  has  a  very  What  Bacon  is  opposing  is  idle 
narrowing  effect  on  men's  minds  :  trusting  in  others,  instead  of  verify- 
then  there  is  veneration,  and  hum-  ing  statements;  and  appealing  to 
ble  distrust  of  self — a  good  quality  men,  instead  of  to  facts. 
with  a  bad  tendency  (and  what  good  81  Cf.  supr.  I.  66.  74. 
quality  has  not  such?).  And  after 
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instrumentorum  motum,  pertinere.  Res  enim  (exempli 
gratia)  subtilis  est  certe  et  accurata  confectio  horolo- 
giorum,  talis  scilicet,  qutv  ccrlestia  in  rotis,  pulsuni 
animalium  in  motu  successivo  et  ordinato,  videatnr 
imitari ;  qtuv  tamen  res  ex  11110  ant  altero  naturae  axio- 
mate  pendet8-. 

Quod  si  qnis  rursus  subtilitatem  illam  intueatur,  qure 
ad  artes  liberates  pertinet  K'{;  ant  etiain  earn,  qua*  ad 
corporum  natural ium  praiparationem  per  artcs  meclia- 
nicas  spectat,  et  hujusmodi  res  snspiciat;  veluti  inven- 
tionem  motuum  coelestium  in  astronomia,  concentuum 
in  musica,  literarum  alpliabeti  (qiuv  etiam  adhue  in 
regno  Sinarum  in  usu  non  sunt)  in  graminatica ;  ant 
rursus  in  mcchanicis,  factorum  Bacclii  et  Cereris,  hoc 
est,  pra'paratiomim  ^'  vini  et  cervisi.T,  panificiorum,  ant 
etiam  mensa1  deliciarum,  et  distillationum,  et  similinm  : 
ille  quoqne,  si  secnm  cogitet,  et  aniniuin  advertat,  per 
quantos  temporuni  circnitns  (cum  lure  onmia,  prater 
distillationes,  antiqua  fucrint)  lure  ad  earn,  qtiam  mine 
habemus,  culturam  perdneta  sint.  et  (ut  j'am  de  horo- 
logiis  dictum  est)  qnam  parum  liabeant  ex  observa- 
tionibus  et  axiomatibus  naturas  atque  qnam  facile,  et 
tanqnam  per  occasiones  obvias,  et  contemplationes  in- 
cnrrentes,  ista  inveniri  potuerint :  ille  (inqnam)  ab  omni 
admiratione  se  facile  liberabit,  et  potins  hnmanae  con- 


•"-  Cf.  supr.  I.  25.      Our  object  ^  Bacon's  "  liberal  arts"  are  very 

in  prosecuting  physical  discoveries  defective ;    and   it   is   singular  how 

should  l)c  twofold;    (i)  the  disco-  little  a  man  with  his  grand  imagina- 

very  of  hitherto  unknown  powers  or  tion  seems  to  have  been  impressed 

forces,  such  as  Galvanism,  Electri-  by  the  fine  Arts.    Cf.  supr.  I.  7. 

city.  Actinism  of  solar  rays ;  (2)  the  84  pra-parationem  is  the  reading 

application  of  such  powers  as  we  hitherto  followed.    But  in  the  errata 

are  aware  of  to  the  requirements  of  of  edit.  1620  Bacon  has  corrected  it 

science  and  of  life,  as  we  may  see  to  prceparationum,  which  is  clearly 

if  we  consider  (e.  g.)  the  origin  and  better, 
application  of  Steam. 
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ditionis  miserebitur,  quod  per  tot  secula  tanta  fuerit 
rerum  et  inventorum  penuria  et  sterilitas.  Atque  haec 
ipsa  tarn  en,  quorum  nnnc  mentionem  fecimus,  inventa, 
philosophia  et  artibus  intellectus  antiquiora  fuerunt: 
adeo  ut  (si  verum  dicendtim  sit)  cum  hujusmodi  scien- 
tioc  rationales  et  dogmatics  inceperint,  inventio  operum 
utilium  desierit. 

Quod  si  quis  ab  officinis  ad  bibliothecas  se  converte- 
rit,  et  immensam,  quam  videmus,  librorum  varietatem 
in  admiratione  habuerit,  is,  examinatis  et  diligentius 
introspectis  ipsorum  librorum  materiis  et  contentis, 
obstupescet  certe  in  contrarium ;  et  postquarn  nullum 
dari  finem  repetitionibus  observaverit,  quamque  liomi- 
nes  eadem  agant  et  loquantur,  ab  admiratione  varietatis 
transibit  ad  miraculum  indigentise  et  paucitatis  earum 
rerum,  quae  hominum  mentes  adhuc  tenuerunt  et  occu- 
parunt. 

Quod  si  quis  ad  intuendum  ea,  quoc  magis  curiosa 
liabentur  quam  sana,  animum  submiserit,  et  alchemi- 
starum  aut  magorum85  opera  penitius86  introspexerit, 
is  dubitabit  forsitan,  utrum  risu,  an  lachrymis  potius 
ilia  digna  sint.  Alchemista  enim  spem  alit  aeternam, 
atque  ubi  res  non  succedit,  errores  proprios  reos  sub- 
stituit ;  secum  accusatorie  reputando,  se  aut  artis  aut 
auctorum  vocabula  non  satis  intellexisse ;  unde  ad 
traditiones  et  auricttlares  susurros  animum  applicat ; 
aut  in  practicce  sua?  scrupulis  et  momentis  aliquid  titu- 
batum  esse ;  undo  experimenta  in  infinitum  repetit : 


85  Cf.  Adv.  of  Learning,  p.  44;         86  »  Penitius"  is  a  form  scarcely 

supr.    I.    5  :     and     for     a     more  allowed ;  and  when  it  does  occur  it 

friendly  view  see  infr.  II.  31.     Ba-  is  in  very  late  writers,  and  with  the 

con  was   inclined    "  in   a   purified  option  of  other  readings.     Still  as 

sense"  to  take  magia  as  handmaid  Bacon  doubtless  wrote  penitius  and 

to  the  discovery  of  Forms.   Cf.  infr.  not  penitus  in  this  place,  I  have  not 

II.  9.  hesitated  to  retain  it. 
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ae  interim  quum  inter  experimentorum  sortes,  in  quai- 
dam  incidit  aut  ipsa  facie  nova,  aut  utilitato  non  con- 
temnenda  ;  hujusmodi  pignoribus  animum  pascit,  eaque 
in  majus  ostentat  et  celebrat :  reliqua  spe  sustentat. 
Neque  taincn  negandum  est 8/",  alchemistas  non  pauca 
invenisse,  et  inveiitis  utilibus  homines  donasse.  Veruni 
fabula  ilia  non  male  in  illos  quadrat  de  sene,  qui  filiis 
aurum  in  vinea  defbssum  (sed  lot-urn  se  nescire  simu- 
lans)  legaverit,  untie  illi  vineiu  fodiemhv  diligenter  in- 
cubuerunt,  et  aurum  quidein  nullum  repertum,  sed 
vindemia  ex  ea  cultura  fact  a  est  uberior. 

At  naturalis  magia1  cultores,  qui  per  reruni  sympa- 
thias88  omnia  expediunt,  ex  eonjecturis  otiosis  et  supi- 
nissimis  rebus  virtutes  et  operationes  admirabiles  affinx- 
erunt;  atque  si  (juando  opera  exhibuerint,  ea  illius  sunt 
generis,  ut  ad  admirationem  et  novitatem,  non  ad 
fructum  et  utilitatem,  accommodata  sint. 

In  su]>erstitiosa  autem  magia  (si  et  de  hae  dicendum 
sit)  illud  inprimis  animadvertendum  est,  esse  tantum- 
modo  certi  cujusdam  et  definiti  generis  subjecta,  in 
quibus  artes  curiosa-  et  superstitios;r,  per  omnes  na- 
tiones,  atque  states,  atque  etiam  religiones,  ali({uid 
potuerint  aut  luserint.  Itaque  ista  missa  faciamus. 
Interim  nil  minim  est,  si  opinio  copia>  causam  inopiie 

dederit. 

LXXXVI. 

Atque  liominum  admirationi,  quoad  doctrinas  et  ar 
tes,  per  se  satis  simplici  et  prope  jmerili,  incrementum 
accessit  ab  eorum  astu  et  artificio,  ([ui.  scientias  tracta- 
verunt  et  tradiderunt.  Illi  enim  ea  ambitione  et  affec- 
tatione  eas  proponunt,  atque  in  eum  mod  urn  efformatas, 

S7  Cf.  supr.  1.73.  "  consent  of  Nature"  is  given  at 

88  sympathiee:  cf.  infr.  II.  50.  6,     length, 
where   Bacon's    own   view   of    the 
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ac  veluti  personatas,  in  hominum  conspectum  produ- 
cunt,  ac  si  illse  omni  ex  parte  perfectse  essent,  et  ad 
exitum  perductsc.  Si  enim  niethodum  aspicias  et  par 
ti  tiones89,  illse  prorsus  omnia  complecti  et  concludere 
videntur,  qua?  in  illud  subjectum  cadere  possunt.  Atque 
licet  membra  ilia  male  impleta,  et  veluti  capsulne  ina- 
nes  sint ;  tamen  apud  intellectum  vulgarem  scientist 
formam  et  rationem  integral  prac  se  ferunt. 

At  primi  et  antiquissimi  veritatis  inquisitores,  me- 
liore  fide  et  fato,  cognitionem  illam,  quam  ex  rerum 
contemplatione  decerpere,  et  in  usum  recondere  sta- 
tuebant,  in  apkorismos,  sive  breves,  easdemque  sparsas, 
nee  methodo  revinctas  sententias,  conjicere  solebant ; 
neque  se  artein  universam  complecti  simulabant,  aut 
profitebantur.  At  eo  quo  mine  res  agitur  modo,  mi- 
nime  mirum  est,  si  homines  in  iis  nlteriora  non  quae- 
rant,  qucc  pro  perfectis  et  numeris  suis  jampridem 
absolutis  tradimtur. 

LXXXV1I. 

Etiam  antiqua  magnum  existimationis  et  fidei  incre- 
mentum  acceperunt  ex  eorum  vanitate  et  levitate,  qui 
nova  proposuerunt;  praesertim  in  philosophise  naturalis 
parte  activa  et  operativa.  Neque  enim  defuerunt  ho 
mines  vaniloqui  et  phantastici,  qui  partim  ex  creduli- 
tate,  partim  ex  impostura,  genus  humanum  promissis 
onerarunt :  vita)  prolongation  em,  senectutis  retardatio- 
nem,  dolorum  levationem,  naturalium  defectuum  repa- 
rationem,  sensuum  deceptiones,  aifectuum  ligationes  et 
incitationes 90,  intellectualium  facultatum  illuminatio- 

89  This  would  hold  especially  of         90  This  language  reminds  one  of 

the   older   deductive    system ;    but  Electrobiology  and  other  delusions 

also  of  the  universal  eagerness  after  of  modern    days.      The    interested 

a  perfect  outline,  which  leads  men  generalizations  of  quacks  have  done 

to  sketch  out  what  they  cannot  fill  much  to  damage  the  repute  of  more 

UP-  than  one  branch  of  Physical  Science. 
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nes  et  exaltationes,  siibstantiarum  transmutationes,  et 
motuiim  ad   libitum   roboratiories   et  multiplicationes, 
aeris  impressioncs    et   altcrationcs,   coelcstium   influen- 
tiai-inn  deductions  ct  procurations,  rerum  futurarum 
tlivinationcs,  remotarnm  representations,  occultarura 
iwelationes,    et   alia    complura    pollicitando    ct   osten- 
tando.     Vcnini  de  istis  largitoribns  non  multum  aber- 
raverit,  qui   istiusmodi  jiidiciinn  foccrit,  tantum  nimi- 
ruin  in  doctrinis  philosophic,  inter  horuin  vanitatcs,  et 
veras  artes,  interesse,   quantum  inter  res   gestas  Julii 
Claris,  ant  Alexandri  Magni,  ct  res  gestas  Amadicii 
ex  Gallia'-'1,  aut  Arturi  ex  Britannia,  in  historic  nar- 
rationibua    intersit.       Inveninntnr   enini    clarissimi    illi 
impcratorcs   revera   majora   gessisse,   qiiam    umbratiles 
isti  heroes  etiani   fccisse  tingantnr;    sed  modis  et  vns 
scilicet  actionnm  mininio  fabnlosis  et  prodigiosis.     Ne- 
qne  propterca  x^mim  est,  veras  mcinoria«  fidcm  dero- 
o-ari,  (|uod  a  tabnlis  ilia  (inandoqne  hvsa  sit  et  yiolata. 
Sed'  interim    minime    minim    est,    si    propositionibus 
novis  (pra'sertim  cum  incntionc  opcrum)  magnum  sit 
factnm  prirjudiciuni    per  istos  impostorcs,   qui  similia 
tentavernnt;  cum  vanitatis  excessns  et  fastidinm  etiam 
mine  omnem  in  cjusmodi   conatibus  magnanimitatem 

destruxerit. 

LXXXVIII. 

At  longe  majora  a  pusillanimitate,  ct  pensorum,  qua? 
Immana  industria  sibi  proposnit,  parvitatc  et  tenuitate, 
detrimcnta  in  scientias  invecta  sunt.  Et  tamen  (quod 
pessimum  est)  pnsillanimitas  ista  non  sine  arrogantia  et 

fastidio  se  effort. 

Primum  enim,  omnium  artiuni  ilia  reperitur  cautela 

Bacon    is    here    referring    to    the      med'uTval  romance.  The  first  edition 
e  of  the  SSL  of  his 


«  Amadis  de  Gaul  ;"  a  famous     of  Europe,  part  I.  chap.  w.  §  70. 
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jam  facta  familiaris,  ut  in  qualibet  arte  auctores  artis 
sure   infirmitatem    in    naturae    calumniam  vertant;    et 
quod  ars  ipsorum  non  assequitur,  id  ex  eaclem  arte  im- 
possibile  in  natura  pronunciant.     Neque  certe  damnari 
potest  ars,  si   ipsa  judicet.      Etiam   philosophia,  qu<e 
nunc  in  manibus  est,  in  sinu  suo  posita  qusedam  fovet, 
aut  placita,  quibtis  (si  diligentius  inquiratur)  hoc  homi- 
nibus  omnino  persuaderi  volunt;  nil  ab  arte,  vel  homi- 
nis  opere,  arduum,  aut  in  naturam  imperiosum  et  vali- 
dum,  expectari  debere ;  ut  de  heterogenia  caloris  astri 
et  ignis,  et  mistione,  superius92  dictum  est.     QUJB  si 
notentur  accuratius,  omnino  j>ertinent  ad  humanse  po- 
testatis  circumscriptionem  malitiosam,  et  ad  quajsitam 
et  artificiosam  desperationem,  qua)  non  solum  spei  au- 
guria  turbet,  sed   etiam  onines   industries  stimulos  et 
nervos  incidat,  atque  ipsius  experientiae  aleas  abjiciat ; 
dum  de  hoc  tantum  solliciti  sint,  ut  ars  eoruni  perfecta 
censeatur;    gloriac   vanissimse    et    perditissimae    dantes 
operam,  scilicet  ut  quicquid  adhuc  inventum  et  com- 
prehensura  non  sit,  id  omnino  nee  inveniri,  nee  compre 
hend]'   posse  in   futurum  credatur.      At  si  quis  rebus 
addere  se,  et  novum  aliquid  reperire  conetur,  ille  tamen 
omnino  sibi  proponet  et  destinabit  unum  aliquod  in 
ventum  (nee  ultra)  perscrutari  et  eruere ;  ut  magnetis 
naturam,   mans   fluxum   et   refluxum,   thema  cceli,  et 
hujusmodi,  quse   secreti    aliquid    habere    videntur,    et 
hactenus  parum  feliciter  tractata  sint:   quum  summaj 
sit  imperitiae,  rei  alicujus  naturam  in  se  ipsa  perscru 
tari  93 :  quandoquidem  eadem  natura,  qusc  in  aliis  vide- 

*2  Cf.  supr.  I.  75.  of  all  one-sided  views;  of  all  parti- 

The  narrowness  of  mind  which  zanship.     It  often  gives  vigour  and 

leads  men  to  investigate  one  subject  point ;  just  as  some  strange  views 

by  itself  is  not  peculiar  to  physics;  gain  plenty  of  proselytes,  by  being 

it  is  found  in  History,  Politics,  Mo-  earnestly  and  zealously  supported 

rals— universally.     It  is  the  parent  without  consideration  of  any  colla- 

G   2 
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tur  lattMis  et  ooenlta,  in  aliis  manifesta  sit,  et  quasi 
palpabilis;  atqne  in  illis  admirationcm,  in  his  ne  atten- 
tionem  qnidem  moveat.  Ut  lit  in  natnra  consisten- 
tia*"1,  qua-  in  li^no  vel  lapide  11011  notatnr,  sed  solid! 
appellatione  transniittitur,  neqne  amplins  de  iuga  sepa- 
rationis  ant  solntionis  eontinnitatis  inqniritur:  at  in 
aquanun  bullis  eadem  res  videtnr  snbtilis  et  ingeniosa; 
(ju;r  luilhi'  so  conjiciunt  in  ]K-Hicnlas  (piasdain,  in  lienn- 
splurrii  lonnani  curiosi-  rilictas,  nt  ad  nioinentnni  toin- 
jx.ris  evitetnr  solntio  contiimitatis. 

Attjiie  jirorsus  ilia  ipsa,  ([ntv  haluMitur  i>ro  sccrctis, 
in  aliis  habent  naturain  inanitVstain  et  connnnneni ; 
qua-  nnn<|iiani  se  dabit  cons])ieiendani,  si  honiinnni 
experinienta  ant  conteniplationes  in  illis  ipsis  tantuin 
versentnr.  Generaliter  antein  et  vulgo,  in  operibus 
niechanicis  habentiir  i>n>  novis  inventis,  si  qnis  jainpn- 
deni  inventa  snbtilins  ]>oliat,  vel  ornet  ele^antins,  vel 
siinul  nniat  et  conijionat,  vel  enni  nsn  coinmodius 
copnlct,  ant  opus  inajore,  ant  etiain  niinore,  ([iiani  fieri 
consuevit,  mole  vi-1  volninine  exbibeat,  et  similia. 

Itaijuo  iniiiiine  minim  est,  si  nobilia,  et  gencre  hu- 
niano  di^na  inventa  in  lut-em  extracta  11011  sint,  qnnm 
homines  linjnsmodi  exi<,niis  jii-n^is  et  pnerilibns  contenti 
ct  delectati  fnerint ;  qninetiam  in  iisdem  se  magnum 
aliqnod  sequutos,  ant  assequntos  putaverint. 

LXXXIX. 

Xecme   illnd   practermittenduni    est,   (mod    nacta  sit 

teral  circumstances.  This  is  the  ing  truths;  by  sesircliinff  out  the 
reason  of  the  success  of  some  wild  history  of  the  same  power  as  it  acts 
sects.  Carried  too  far,  and  con-  under  different  circumstances  &c. 
nected  with  the  Imagination,  this  '•»•»  So  gravity  is  noticeable  in  a 
one-sidedness  becomes  madness,  falling  apple,  but  passes  unheeded 
But  Truth  is  obtained  by  diligent  in  a  revolving  world.  "  Consisten- 
collation  of  what  seem  antagonistic  tia"  is  the  mutual  attraction  of  par- 
facts ;  by  acknowledging  all  limit-  tides. 
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pliilosophia  naturalis  per  omnes  setates  adversarium 
molestum  et  difficilem ;  superstitionem  nimirum,  et 
zelum  religionis  caecum  et  immoderatum 95.  Etenim 
videre  est  apud  Grsccos96',  eos,  qui  priinum  causas  natu- 
rales  fulminis  et  tempestatum  insuetis  aclhuc  hominum 
auribus  proposuerunt,  impietatis  in  deos  eo  nomine 
damnatos :  nee  multo  melius  a  nonnullis  antiquorum 
patnmi  religionis  Christiana*  exceptos  fuisse  eos,  qui  ex 
certissimis  demonstrationibus  (quibus  nemo  lioclie  sanus 
contradixerit)  terrain  rotundam  esse  posuerunt,  atque 
ex  conseqnenti  aritipodas  esse  asseruenmt. 

Quinetiam,  ut  mine  sunt  res,  conditio  sermon um  de 
natura  facta  est  durior  et  magis  cum  periculo,  propter 
theologorum  scholasticorum  summas  et  methodos ;  qui 
cum  theologiam  (satis  pro  potestate)  in  ordinera  rede- 
gerint,  et  in  artis  formam  effinxerint,  hoc  insuper  effe- 
cerunt,  ut  pugnax  et  spinosa  Aristotelis  pliilosophia 
corpori  religionis,  plus  quam  per  erat,  immisceretur. 

Eodem  etiam  spectant  (licet  diverse  modo)  eorum 
commentationes,  qui  veritatem  Christianas  religionis  ex 
principiis  ex  auctoritatibus  philosophorum  deducere  et 
confirmare  hand  veriti  sunt ;  fidei  et  sensus  conjugium 
tanquam  legitimum  multa  pompa  et  solennitate  cele- 
brantes,  et  grata  rerum  varietate  animos  hominum 
permulcentes  ;  sed  interim  divina  liumanis,  impari 

55  Cf.  supr.  I.  65.  and  Appendix  notre  siecle  a  proferes  centre  le  bon 

C.  for  all  this  Aphorism.  sens,  la  morale,  et  la  dignite  de 

>°  Cf.  Aristoph.  Nub.  365.  For  1'homme,  on  n'en  trouvera  pas  un 

the  belief  as  to  gravity  acting  up-  seul  qui  ne  se  trouve  ou  virtuelle- 

vvards,  and  as  to  antipodes  see  Mill,  ment  ou  expressement  dans  les 

Bk.  II.  chap.  v.  §  6.  ceuvres  de  Bacon.  (Note  to  Stric- 

This  Aphorism  is  a  valuable  one,  tures,  p.  306.)  This  is  the  "  ani- 

as  shewing  that  Bacon  was  a  be-  mus"  of  all  Le  Maistre's  attacks, 

liever  in  religion,  and  a  sensible  one  and  takes  not  a  little  from  their 

too.  Le  Maistre  attacks  him  here  value.  Hallam's  Lit.  of  Europe,  part 

very  violently :  "  Parmi  le  nombre  III.  chap.  hi.  §51  (note),  puts  Le 

presque  infini  de  Blasphemes  que  Maistre  at  his  right  worth  very  fairly. 
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conditione,  pcrmisccntcs.  At  in  bujusmodi  misturis 
theologitr  cum  pbilosopbia,  oa  tantum,  qua?  mine  in 
philosophic  rcccpta  sunt,  comprebenduntur  ;  sed  nova, 
licet  in  mclius  inutata,  tantum  non  summovcntur  ct 
exterminantur. 

Doniquc  invenias,  ex  quonmdam  tbeologorum  impe- 
ritia,   aditum    alicni    philosophic    quanivis    cmcndata?, 
pene  interclusum  esse.     Alii  siquidem  simplicius  sub- 
vcrentur,   ne   forte   altior   in   naturam    inquisitio    ultra 
concessum   sobrietatis   term  i  mini    penetret  ;    traduccn- 
tes  et  perperam  tonpientes  ea,  qua*  do  divinis  mystcrns 
in    Scripturis   sacris    adversus  rimantes   sccreta  divina 
dicuntur,  ad  occulta  natimr,  qu;r  nullo  interdicto  pro- 
liibentur1'7.     Alii  eallidius  conjiciunt  et  animo  versant, 
si    media    ignoivntnr,  singula  ad   manum  ct  virgulam 
divinam    (quod   religionis,  ut  putant,  inaxiinc  intersit) 
faeilius  posse  referri  :  quod  nibil  aliud  est,  quam  Den 
per  mcndac'unn    <jr<tt'ificar^   velle.      Alii    ab    cxemplo 
metuunt,  ne  motus   et  mutationes  circa  pbilosopbiam 
in    religionem   incurrant,   ac    desinant.      Alii    deniqne 
solliciti  videntur,  ne  in  nature  inquisitione  aliquid  in- 
veniri  possit,  quod  religionem  (pncsertim  apud  indoc- 
tos)    subvcrtat,    ant    saltern    labet'actet.      At    isti    duo 
posteriorcs   metus   nobis   videntur   omnino   sapientiam 
animalem  sapere  i)lj  ;  ac  si  bomincs  in  mentis  sure  reces- 
sibus,  et  secretis  cogitationibus,  de  iirmitudinc  religio- 


97    Like   those  who   in    our   day  "  Will  ye  speak  wickedly  for 

have  been  suffering   from  a  foolish  and    talk     deceitfully     for    him  r  ' 

fear   lest    Geology    should    subvert  Bacon  makes  a  similar  quotation  in 

the  Faith.     "  Rimantes  secreta  di-  the   Advancement   of  Learning  (p. 

vina"    is    perhaps    an    allusion    to  13).     "  It  is  good  to  ask  the  que- 

Coloss.ii.i8.      "Intruding    with  stion  which  Job  asked  of  his  friends: 

those   things    which   he    hath    not  Will  you  lie  for  God,  as  one  man 

seen<»  will    do     for    another     to     gratify 

9S  This,  without  being  an  exact  him  ?  " 
quotation,  is  taken  from  Job  xiii.  7.         ™  Cf.  Adv.  of  Learning,  p.  63. 
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nis,  et  fidei  in  sensum  imperio,  diffiderent  ac  dubita- 
rent ;  et  propterea  ab  inquisitione  veritatis  in  natura- 
libus  periculmn  illis  impendere  metuerent.  At  vere 
rem  reputanti,  philosophia  naturalis,  post  verbum  Dei, 
certissima  superstition] s  medicina  est100;  eademque  pro- 
batissimum  fidei  alimentum.  Itaque  merito  religioni 
donatur  tanquam  fidissima  ancilla  :  cum  altera  volun- 
tatem  Dei,  altera  potestatem  manifestet.  Neque  enim 
erravit  Ille,  qui  dixit ;  erratis,  nescientes  Scripturas,  et 
potestatem  Dei1 :  informationem  de  voluntate,  et  medi- 
tationem  de  potestate,  nexu  individuo  commiscens  et 
copulans.  Interim  minus  mirum  est,  si  naturalis 
philosophise  incrementa  cohibita  sint ;  cum  religio,  quae 
plurimum  apud  animos  hominum  pollet,  per  quorun- 
dam  imperitiam  et  zelum  incautum  in  partem  contra- 
riam  transient,  et  abrepta  fuerit. 

XC. 

Rursus  in  moribus  et  institutis  scholarum,  acade- 
miarum,  collegiorum,  et  similium  conventuum,  qua? 
doctorum  hominum  sedibus,  et  eruditionis  culturoe 
destinata  sunt,  omnia  progressui  scientiarum  adversa 
inveniuntur.  Lectiones  enim  et  exercitia  ita  sunt  dis- 
posita,  ut  aliud  a  consuetis  hand  facile  cuiquam  in 
mentem  veniat  cogitare,  aut  contemplari2.  Si  vero 

100  So    also    in   the    Filum   La-  though  they  thought  that  the  world 

byrinthi,  §  7.    It  is  worth  consider-  was  a  device  of  the  evil  one,  instead 

ing   this  judicious    distinction   be-  of  the  work  of  God.     Cf.  Browne's 

tvveen  the  functions  of  Holy  Writ,  Rel.  Med.  I.  16.    Keble's  Christian 

and  those  of  Nature.     One  is  re-  Year,  Septnag.  Sunday, 
minded  of  Butler's  famous  structure          '  Matth.  xxii.  29. 
built    upon    the    analogy    between         2  Bacon  might  have  had  in  mind 

the  material  world  and  the  spiritual,  the  University   of  Paris,    and    the 

The  two  have  each  their  part ;    and  Ramist  Logic,  as  well  as  the  general 

they  must  correspond.     And  it  is  system   of  Scholastic   disputations, 

a  strange  tyranny  which  men   are  whose  shadow  still  lingers  among 

wont   to    exercise  in   God's    name  us. 
over  the  minds  of  their  brethren,  as 
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unus  ant  alter  fortasse  judicii  libertate  uti  sustinuerit, 
is  sibi  soli  lianc  operam  imponere  possit ;  ab  aliorum 
ante m  consortio  niliil  capiet  utilitatis.  Sin  et  hoc 
toleraverit,  tainen  in  capessenda  f'ortuna  industriam 
hanc  et  magnanimitatem  sibi  non  levi  impedimento 
fore  experietnr.  Studia  enim  lioininum  in  ejusmodi 
locis  in  quonindani  auctornin  scripta,  veluti  in  carce- 
rcs,  conclusa  sunt ;  a  quibus  si  quis  dissentiat,  continue 
ut  homo  turbidus,  et  reruin  novaruni  cupidus  corri- 
pitur5.  At  ma-i'iium  eerte  disrrimen  inter  res  civile*, 
et  artes  :  non  enim  idem  pericnlnin  a  novo  motu,  et  a 
nova  luce.  Vernin  in  rebus  civilibns  inutatio  etiam  in 
melius  suspecta  est  ob  pertnrbationem ;  cum  civilia 
auctoritate,  consensu,  f'aina,  et  opinione,  non  demon- 
stratione,  nitantur.  In  artibus  autem  et  scientiis,  tan- 
(|iiam  in  metalli  f'odinis,  omnia  novis  operibus  et  nlte- 
rioribus  progressibus  circunistrepere  debent.  Atque 

^  It  is  to  1)0  reunited  that  such  mentioned  above  hinders  the  satis- 
a  work  as  Aldrich's  "  Rudiments"  factory  study  of  a  most  useful 
should  still  be  the  only  text-hook  on  branch  of  mental  Philosophy, 
Logic  acknowledged  in  one  I'niver-  gives  a  false  impression  of  it,  and 
Kity.  "  I  cannot,"  says  D.Stewart,  disgusts  men  with  that  which  it 
(Phil,  of  the  Human  Mind,  at  the  professes  to  teach.  Men  learn  from 
conclusion  of  the  work,)  "dismiss  it  a  few  barren  "laws  of  thought," 
the  subject,  without  remarking,  as  without  being  taught  to  reflect  on 
a  fact  which  at  some  future  period  what  tltouyliti*,  and  what  is  the  con- 
will  figure  in  Literary  History,  that  stitution  of  the  Mind, 
two  hundred  years  after  the  date  of  "  Ut  homo  turbidus."  Such 
Bacon's  philosophical  works,  the  was  the  outcry  against  Galileo, 
antiquated  routine  of  study  origi-  against  Locke,  and,  to  a  certain 
nally  prescribed  in  times  of  scho-  extent,  against  this  very  work  of 
lastic  barbarism  and  of  Popish  su-  Bacon's.  It  was  thought  to  have  a 
perstition,  should,  in  so  many  uni-  great  tendency  to  produce  "  danger- 
versities,  be  suffered  still  to  stand  ous  revolutions."  and  to  "  subvert" 
in  the  way  of  improvements  recom-  governments  and  overturn  Religion, 
mended  at  once  by  the  present  state  Among  others,  one  Dr.  Stubbe  de- 
of  the  Sciences,  and  by  the  order  nounced  the  whole  race  of  Experi- 
which  Nature  follows  in  developing  mentalists  with  the  happy  nickname 
the  intellectual  faculties."  Although  of  "  the  Bacon-faced  generation." 
this  censure  is  now  partly  obsolete,  Account  of  the  Nov.  Org.,  Lib.  of 
it  cannot  he  denied  that  the  work  Useful  Knowledge,  ii.  p.  37. 
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secundum  rectam  rationem  res  ita  se  habet,  sed  interim 
non  ita  vivitur  :  sed  ista,  quam  diximus,  doctrinarum 
administratio  et  politia  scientiarum  augmenta  clurius 
premere  consuevit. 

XCI. 

Atque  insuper  licet  ista  invidia  cessaverit;  tamen 
satis  est  ad  cohibendum  augmentum  scientiarum, 
quod  hujusmodi  conatus  et  industrial  pnemiis  careant. 
Non  enim  penes  eosdem  est  cultura  scientiarum,  et 
prsemium.  Scientiarum  enim  augmenta  a  magnis  uti- 
que  ingeniis  proveniunt ;  at  pretia  et  pracmia  scientia 
rum  sunt  penes  vulgus  aut  principes  \iros,  qui  (nisi 
raro  admodum)  vix  mediocriter  docti  sunt.  Quinetiam 
hujusmodi  progressus,  non  solum  prcemiis  et  benefi- 
centia  liominum,  verum  etiam  ipsa  populari  laude  de- 
stituti  sunt.  Sunt  enim  illi  supra  captum  maxima? 
partis  liominum,  et  ab  opinionum  vulgarium  ventis 
facile  obruuntur  et  extinguuntur.  Itaque  nil  mirum, 
si  res  ilia  non  feliciter  successerit,  qua?  in  honore  non 
fuit. 

XCII. 

Sed  longe  maximum  progressibus  scientiarum,  et 
novis  pensis  ac  provinciis  in  iisdem  suscipiendis,  obsta- 
culum  deprehenditur  in  desperatione  hominum,  et  sup- 
positione  impossibilis4.  Solent  enim  viri  prudentes  et 
severi  in  hujusmodi  rebus  plane  diffidere :  naturae 
obscnritatem,  vita?  brevitatem,  sensuum  fallacias,  judicii 
infirmitatem,  experimentorum  difficultates,  et  similia 
secum  reputantes.  Itaque  existimant,  esse  quosdam 
scientiarum,  per  temporum  et  setatum  mundi  revolu- 


4  This  difficulty  from  man's  de-  Encycl.  Metrop.  It  leads  Bacon  to 
spair  is  no  new  thing.  Cf.  Dr.  Je-  consider  its  contrary —  Hope,  and 
remie's  Essay  on  the  Sceptics  in  the  its  grounds. 
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tiones,  fluxus  ct  reiluxus5  ;  cum  aliis  temporibus  cres- 
cant  et  rloreaut,  aliis  decliueut  ot  jaceant  :  ita  tamen, 
ut  cum  ad  certum  quendam  gradum  ct  statum  perve- 
iicriut,  nil  ultcrius  possint. 

Itaque  si  (juis  inajora  civdat  aut  spondeat,  id  putaut 
cssc  cujusdaui  impoteutis  ct  iniiuaturi  aniini  ;  atquc 
liujusmodi  couatus  iuitia  scilicet  hcta,  media  ardua, 
extrenia  confusa  habcre.  Atque  cum  liujusmodi  coo-i- 
tationos  ctt1  sint,  qua'  iu  virus  graves  ct  judicio  prac- 
stantes  facile  cadaut  ;  curaudum  revera  est,  ne  rei 
optima1  et  pulclterrimoe  amore  capti  severitatcm  judicii 
rclaxemus,  aut  miuuamus  ;  ct  sedulo  videiidum,  (jiiid 
spei  alVulgeat,  et  ex  qua  partc  se  ostendat ;  atque  auris 
leviorihus  spei  rejectis.  ea-,  ([iur  ])lus  firmitudiuis  lia- 
l)cre  videutur,  omiiiuo  discutieiida1  suut  ct  pensitaiula?. 
Quiuetiam  jirudeutia  civilis  ad  cousilium  vocauda  est 
ct  adhibenda,  ([iia-  ex  pr;rscrij»to  diilidit,  et  dc  rebus 
bumauis  in  deterius  coujicit1'.  Itacme  jam  et  de  spc 
diccndum  est  ;  pnvsertim  cum  uos  promissores  mm 
simns,  ncc  vim  aut  iusidias  bomiuum  judiciis  faciamus 
aut  struamus,  sed  homines  manu  et  spontc  ducamus. 
Atquc  licet  longe  ])oteutissimum  i'uturum  sit  remedium 
ad  spent  imprimeudam,  quando  homines  ad  particu- 
laria,  ])raisertim  in  tabulis  nostris  invcniendi  digcsta  ct 

ft  In  all  social  affairs  there  is  but  under  this  law;   as  are  their   kin, 

little    absolute   progress  ;    for    each  Political  questions. 
gain  is  but  a   narrow  balance  won          ''  This  is  like  the  principle  which 

by  the  good  from  the  evil.      Hut  in  Hutler  makes   use  of  for  action  in 

Physical  Sciences  this  now  scarcely  contingencies.     So  Aristotle's  Ilhet. 

holds    good,    since    the   "  Literata  II.  13,  sketches  the  character  of  old 

experientia"   has   made   the    know-  men  :  8ia  yap  TO  rroXXo  err]   ft(ftiu>- 

ledge  of  each  age  remain  to  assist  xtvai    KG\    TrAei'co     f^tmarricrdai    KOI 

the  next.     So  too  in  modern  Ma-  i]/j.ni>rrjKtvai,   Kin    TU    rrXft'co    (f)av\a 

thematics  :    they    have    never    had  flvai  TU>V  Trpay/iarcoi',  ov  8ta^f/3atoOc- 

"  fluxus   et  refluxns:"  their's   is   a  rai  ovSev'    and  again,  <cal  8va-e\7ri8(s 

steady    progress    of    improvement.  8iu  T^V  fpntipiav'   ra  yap  TrXetw  riav 

But  all  moral  subjects  seem  to  be  yiyvupevuv  $af>Xa  eoriV. 
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disposita,  (quae  partim  ad  secundam,  sed  multo  magis 
ad  quartam  Instaurationis7  nostrae  partem  pertinent) 
adducemus ;  cum  hoc  ipsum  sit  non  spes  tantum,  sed 
tanquam  res  ipsa  :  tainen  ut  omnia  cleraentius  riant, 
pergendum  est  in  institute  iiostro  de  praeparandis  ho- 
minum  mentibus ;  cujus  prseparationis  ista  ostensio 
spei  pars  est  non  exigua.  Nam  absque  ea,  reliqua 
faciunt  magis  ad  contristationem  hominum,  (scilicet,  ut 
deteriorem  et  viliorem  habeant  de  iis,  qusc  jam  in  usu 
sunt,  opinionem,  quam  mine  habent ;  et  snae  conditio- 
nis  infortunium  plus  sentiant  et  pernoscant)  quam  ad 
alacritatem  aliquam  inducendam,  aut  industriam  expe- 
riendi  acuendam.  Itaque  conjectural  nostrae,  quae  speni 
in  hac  re  faciunt  probabilem,  aperiendse  sunt  et  propo- 
nendae :  sicut  Columbus  fecit,  ante  navigationem  illam 
suam  mirabilem  maris  Atlantic! :  cum  rationes  addux- 
erit,  cur  ipse  novas  terras  et  continentes  praeter  eas, 
quae  ante  cognitae  fuerunt,  inveniri  posse  confideret : 
quae  rationes  licet  primo  rejectee,  postea  tainen  experi- 
mento  probatae  sunt,  et  rerum  maximarum  causae  et 
initia  fuerunt. 

XCIII. 

Principium  autem  sumendum  a  Deo  8 :  hoc  nimirum 
quod  agitur,  propter  excellentem  in  ipso  boni  naturam, 
manifesto  a  Deo  esse ;  qui  auctor  boni,  et  pater  lumi- 
num  est.  In  operationibus  autem  divinis,  initia  quae- 
que  tenuissima  exitum  certo  trahunt.  Atque  quod  de 

"  The  fourth  Part  of  the  Instau-  8  A  farther  refutation  of  Le  Mai- 
ration  is,  as  Bacon  states  in  the  stre's  attack  on  Bacon  as  an  Atheist : 
Distributio,  the  particular  applica-  as  he  also  says  in  the  Pref.  to  the 
tion  of  the  Second  (i.  e.  of  the  Nov.  Instauration ;  "  Nos  certe  aeterno 
Org.).  It  has  for  its  object  the  veritatis  amore  devicti,  viarum  in- 
Collection  of  Examples  of  Inquiry  certis  et  arduis  et  solitudinibus  nos 
and  Investigation — such  as  that  of  commisimus;  et  Divino  auxilio  freti 
Heat,  given  in  the  2nd  Book  of  the  et  innixi,  mentem  nostram — susti- 
Nov.  Org.  nuimus." 
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spiritualibus  dictum  est,  Rcfjninn  Dei  non  vcnit  cum 
observationc^ ;  id  etiam  in  oinni  majore  opcro  Provi- 
dentiap  evcniro  roperitnr:  ut  oinnia  sine  strepitn  et 
sonitu  plaeide  labantur;  atqne  ITS  plane  agatur,  prius- 
(jiiain  homines  cam  a^i  ])iitent  ant  advertant.  Neque 
omittenda  est  prophetia  Danielis  do  nltimis  innndi 
toinporil)iis ;  Midti  pertranxibunt,  et  multiple*?  ent  sci- 
eiitia^:  manifesto  inmu'iis  et  significant,  esso  in  fatis, 
id  est,  in  ProvidiMitia,  ut  pertransitus  inundi  ((jni  ])er 
tot  lon<i-in<|uas  navipitioncs  inipletus  jilano,  ant  jam  in 
opere  cssc  vidrtur)  ct  au^menta  scientiarum  in  eandem 

5vtat(Mii  incidant. 

X('I\".]1 

S(M|iiitnr  ratio  omnium  maxima  ad  taciendam  spcni  ; 
ncmpe  ex  erroribus  temporis  jtra-teriti,  et  viarum  adhuc 
teiitatarum.  Optima  enim  est  ea  rcprchcnsio,  fjuani 
de  statn  eivili  hand  prndenter  administrato  <|iiisj)iani 
his  verl>is  coinj)lexns  est1-:  Qtrof/  <id  //rf/'frriffi  y^'.v.vz- 
mtnn  r.v/,  hi  <nl  futitra  opfuiiion  ridcri  <I<>!>ii.  Si  oiim 
ros  <»n n hi.  </i!«'  ad  nfjiciniii  rrxti'tnii  */»'ff<i/if<  />rf/'.\fttissc- 
ti.s,  )ic</nr  tuuicu  rex  rrxfrff  in  ntc/htrr  loco  i-.sfii'tit ;  ne, 

.9  <jiiid<'))i  ulld  ri'/itftitt  Jorrf,  rd*  in  mclius  provchi 
tied  cinn  rcrton  rrstnu'ian  xfafttx,  nou  a  n  ij>xa 
rrrtfitt,  xi'd  ah  errorihn*  ci'xtrix  unilf  >r  habeat ;  xpfi- 
r<uidi(in  i'st,  ////.v  t'rroritin*  iiti**i*  ant  correct  is,  macjnam 
rentm  in  inelins  jimtntionejn  Jieri  posse.  Siniili  modo, 

9  Luke  xvii.  20.  tv  TIHS  irapt\T)\v66(Ti,  TOVTO  Trpus  TO. 

10  Daniel   xii.  4.      This   text   has  y.i\\i>vTa  {$f\TitTTov  vndpxti.    Ti  ovv 
l)een  often  applied  to  the  peeuliari-  t'o-Tt    TOVTH  ;     UTI    <>VT(    fjuKpov,    ovre 
ties  of  modern  civilization.  M<ya    °v$*v   r<*>v    StdvTW   TTOIOVVTUV 

11  These  Aphorisms  94 — loSjiass  vpuiv,  KUKU>S  ra  TT/jdy/^arn  f\ft'  firei 
over  a  good  deal  of  old  ground  :  a  rot  d  TravQ*  a  Trpoafjufi  npaTTuvruiv 
fault  not  uncommon  in  Bacon,  who  vpu>v  ourco  SieKfiro,  ov8   tiv  t\iris  r/v 
is  very  apt  to  repeat  himself.     The  <IUT«  yfvftrdai  ftt\Tlu>,  vvv  8t  TJJS  p.fi> 
Aphorisms  on  the Idola gave  us  many  padvpias  rr/s  v^rfpas  KO\  TT/S  dp.f- 
of  these  errors.  Xti'ay  KfKpu-n^Kt  <ti\i7nros,  rfjs  TroXftot 

l-  Demosth.  Phil.  iii.  TO  ^dpio-rov     6'  ov  K.(KpuTT)K€i>. 
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si  homines  per  tanta  amiorum  spatia  viam  veram  inve- 
niendi  et  colendi  scientias  tenuissent,  nee  tamen  ulte- 
rius  progredi  potuissent ;  audax  proculdubio  et  temera- 
ria  foret  opinio,  posse  rein  in  ulterius  provehi.  Quod 
si  in  via  ipsa  erratum  sit,  atque  hominum  opera  in  iis 
consumpta,  in  quibus  minime  oportebat ;  sequitur  ex 
eo,  non  in  rebus  ipsis  difficultatem  oriri,  quae  potestatis 
nostrae  non  sunt;  sed  in  intellectu  humano,  ejusque 
usu  et  applicatione ;  qua?  res  remedium  et  medicinam 
suscipit.  Itaque  optimum  fuerit  illos  ipsos  errores  pro- 
ponere :  quot  eriim  fuerint  errorum  impedimenta  in 
prseterito,  tot  sunt  spei  argmnenta  in  futurum.  Ea 
vero  licet  in  his,  quai  superius  dicta  sunt,  non  intacta 
omnino  fuerint ;  tamen  ea  etiam  mine  breviter,  verbis 
nudis  ac  simplicibus,  reprscsentare  visum  est. 

xcv. 

Qui  tractaverunt  scientias,  aut  empirici1-5,  aut  dogma- 
tici14  fuerunt.  Empirici,  formica^  more,  congerunt  tan- 
turn,  et  utuntur:  rationales,  aranearum  more,  telas  ex 
se  conficiunt:  apis  vero  ratio  media  est,  qiue  materiam 
ex  floribus  horti  et  agri  elicit ;  sed  tamen  earn  propria 
facilitate  vertit  et  digerit.  Neque  absimile  philoso- 
phiac  verum  opificium  est ;  quod  nee  mentis  viribus 
tantum  aut  prsccipue  nititur,  neque  ex  historia  natu- 
rali  et  mechanicis  experimentis  prccbitam  materiam  in 
memoria  integram,  sed  in  intellectu  niutatam  et  sub- 
actam,  reponit.  Itaque  ex  harum  facultatum  (expe- 
rimentalis  scilicet,  et  rationalis)  arctiore  et  sanctiore 
foedere  (quod  adhuc  factum  non  est)  bene  sperandum 
est. 

XCVL 

Naturalis  philosophia  adhuc  sincera  non  invenitur, 

13  Cf.  supr.  I.  64.  !•*  Cf.  Preface  and  supr.  I.  6r. 
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sod  iiitccta  ot  corrnpta15:  in  Aristotelis  schola,  per 
logicam;  in  Platonis  schola,  per  theologiam  natnra- 
1cm;  in  sccunda  schola  Platonis,  Procli,  ct  aliorum, 
per  in.ithematicjim ;  qntv  philosophiam  naturalem  ter- 
minare,  non  gcneraro  ant  procrcarc  debet lf).  At  ex 
philosopliia  naturali  pura  ct  iinpennista,  mcliora  spe- 
randa  sunt. 

XCVII. 

Nemo  adhnc  tanta  mentis  constantia  et  rigore  in- 
ventns  est,  nt  decreverit  ct  sibi  imposnerit  theorias  et 
notiones  communes  pcnitns  abolerc,  et  intellectnm 
abrasnm  et  uqmim  ad  particularia  de  intcgro  appli- 
eare  17.  Ttaqnc  ratio  ilia  humana,  ([uam  habemus,  ex 
iniilta  lide,  et  mnlto  etiam  casu,  nee  non  ex  puerilibus, 
qnas  primo  hansimns,  notionibus,  farrago  qiuicdam  est 
et  congeries. 

Quod  si  qnis  a-tate  matnra,  et  sensibns  integris,  et 
mcnte  re])iirgata,  se  ad  cxperientiam  et  ad  particularia 
de  intcgro  applicet,  de  eo  melius  sperandnm  est.  At- 
qne  hac  in  parte  nobis  spondemus  fortunam  Alexandri 
Magni  :  nequc  qnis  nos  vanitatis  arguat,  antcqnam 
exitum  rci  andiat,  qna3  ad  exnendam  omncm  vanitatem 
spec  tat. 

Etenim  de  Alcxandro  ct  ejns  rebus  gestis  /Eschines18 

i-r>  Cf.  supr.  I.  T)4-  f'3;    Aliv-  of  antl  cf-  wliat  Macaulay,  Essay  on 

Learning,  p.  51.     I'or  Plato's  inter-  Hacon,  says  on  the  point.    Cf.  infra 

mixture  of  Theology  see  the  Timaeus.  II.  8. 

^  This,  on  the  functions  of  Ma-  17  Quoted  by  I).  Stewart,  Phil,  of 
thernatics  as  merely  giving  the  limits  the  Hum-in  Mind,  Introd.  II.  §  i; 
of  Natural  Science,  is  far  too  nar-  where  he  adds,  "  a  great  part  of  the 
row.  Bacon  had,  of  course,  no  life  of  a  Philosopher  must  he  de- 
knowledge  of  the  intimate  connec-  voted  not  so  much  to  the  acquisition 
tion  between  high  and  abstract  Ma-  of  new  knowledge,  as  to  unlearn  the 
thematics  and  Physical  truths,  as  errors  to  which  he  had  been  taught 
we  see  them  meeting  in  Astronomy  to  give  an  implicit  assent  before  the 
or  Optics.  For  his  views  on  Mathe-  dawn  of  reason  and  reflection." 
matics  see  De  Augm.  Scient.  iii.  6;  '8  Cf.  Advancement  of  Learning, 
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ita  loquutus  est :  Nos  certe  mtam  mortalem  non  vivi- 
mus ;  sed  in  hoc  nati  sumus,  ut  posteritas  de  nobis  por- 
tenta  narret  et  prcedicet :  perinde  ac  si  Alexandri  res 
gestas  pro  miraculo  habuisset. 

At  sevis  sequentibus  Titus  Livius  melius  rem  advertit 
et  introspexit,  atquc  de  Alexandro  Imjusmodi  quippiam 
dixit19:  Eum  non  aliud  quam  benc  ausum  vana  contcm- 
nere.  Atque  simile  etiam  de  nobis  judicium  futuris 
temporibus  factum  iri  existimamus  :  Nos  nil  mayni  fe- 
cisse ;  sed  tantum  ea,  quce  pro  magnis  habcntur,  minoris 
fecisse.  Sed  interim  (quod  jam  diximus)  non  est  spes 
nisi  in  regenerations  scientiarum ;  ut  esc  scilicet  ab  ex- 
perientia  certo  ordine  excitentnr  et  rursus  condantur ; 
quod  adhuc  factum  esse  aut  cogitatum,  nemo  (ut  arbi- 
tramur)  affirmaverit. 

XCVIIT. 

Atque  experiential  fundamenta  (quando  ad  hanc 
omnino  dcvenienclum  est)  aut  nulla,  aut  admodum 
infirma  adhuc  fuerunt ;  nee  particularium  sylva  et  ma- 
teries,  vel  numero,  vel  genere,  vel  certitudine,  infor- 
mando  intellectui  competens,  aut  ullo  modo  sufficiens, 
adhuc  quscsita  est  et  congesta.  Sed  contra  homines 
docti  (supini  sane  et  faciles)  rumores  quosdam  expe 
riential,  et  quasi  famas  et  auras  ejus,  ad  philosophiam 
suam  vel  constituendam  vel  confirmandam  exceperunt, 
atque  illis  nihilominus  pondus  legitimi  testimonii  attri- 
buerunt.  Ac  veluti  si  regnum  aliquod  aut  status  non 
ex  literis  et  relationibus  a  legatis  et  nuntiis  fide  dignis 

p.  48.  Toiydproi  ri  TU>V  ave\Tvlcrru>v  KOL  strength  of  both  Lacedsemon  and 
a.Trpoo-8oKT)T<i>i>  e'0'  r]p.S)v  ov  ytyovev :  Athens,  and  of  the  destruction  of 
Ov  yap  /3tW  y  ^fj.fls  avdpamivov  /3e-  Thebes  by  Alexander,  B.  C.  335. 
j3ico/ca/^ej/,  «AX'  els  7rapa8o£o\oyiav  1!)  Livy  IX.  17.  in  the  digression 
TO'IS  eVojiie'i'ots  [j.fff  t]pas  f(f)vfj.ev.  on  the  probable  consequences  of  a 
^Esch.  in  Ctes.  (§  115)  J3schines  struggle  between  Rome  and  Alex 
is  speaking  of  the  prostration  of  ander.  Cf.  I.  no. 
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missis,  sed  ex  urbanorum  sermunculis  ct  ex  triviis  con- 
silia  su.i  et  ncgotia  gubornarct;  omnino  talis  in  philo- 
so])liiaiii  administratio,  quateuus  ad  experientiam,  intro- 
ducta  est.     Nil  debitis  modis  exquisitimi,  nil  verifica- 
tuin,  nil   nuincratuni,  nil  appensum,  nil   dimensum  in 
natural!   historia  reperitur.     At  quod   in  observatione 
indeh'niluni  et  vagnni,  id  in  inforniationc  fallax  et  infi- 
duin   est.      Quod   si  cui    lui?c  mira  dictu  vidcantur,  et 
querela-  minus  just;v  ])roj)iora ;  cum  Aristoteles  tantus 
ipso  vir,  ct  tanti  ivgis  opibus  subnixus,  tain  accuratam 
tic  anhn<ilil>u*  historiani  confecerit ;  at  quo  alii  nonnulli 
majore  diligentia  (licet  strepitu  minore)  multa  adjece- 
riut;  et  nirsus  alii  de  plantis,  dc  metallis,  et  fossilibus, 
historias  et  narrationcs  copiosas  conscripserint ;  is  sane 
non  satis  attendere  et  perspicere  videtur,  quid  agatur  in 
pnvsentia.     Alia  enim  est  ratio  naturalis  historia1,  qutu 
propter  se  confecta  est;  alia  ejus,  qua>  collccta  est  ad 
inforniandum  intellectum  in  ordinc  ad  condendam  phi- 
losophiam20.     At(|iie  luv  diuv  historic  turn  aliis  rebus, 
tuni    j)ra>c-ipuc    in    hoc    diilerunt;  quod  prima  ex   illis 
speciermn  naturalium  varietatem,  non  artium  mechani- 
caruni   experimcnta   contineat.     Quemadmodum   enim 
in  civilibus  ingcnium  cujusque,  et  occultus  aniini  ailec- 
tuumque  sensus,  melius  c-licitur,  cum  quis  in  pertur- 
batione  ponitur,  quam   alias:  simili   modo,  et   occulta 
natura;  magis  se  ])rodunt  per  vexationes  artium,  quam 
cum  cursu  suo  meant.     Itaquc  turn  demum  bene  spe- 
randum  est  dc  naturali  philosophia,  ]>ostquam  historia 
naturalis  (qiuv  ejus  basis  est  et  fundamentum)  melius 
instructa  fuerit ;  antea  vero  minime. 


20  This  is  an  unfair  assumption,     ed  as  means  "  ad  condendam  pbilo- 
Aristotle's  Physical  works  were  most     sophiam." 
valuable  in  themselves,  and  intend- 
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XCIX. 

Atque  rursus  in  ipsa  experimentorum  mechanicorum 
copia,  summa  eorum,  quse  ad  intellectus  informationem 
maxime  faciunt  et  juvant,  detegitur  inopia.  Mechani- 
cus  enim,  cle  veritatis  inquisitione  nullo  modo  sollicitus, 
non  ad  alia,  quam  qua?  operi  suo  subserviunt,  aut  ani- 
mum  erigit,  aut  manum  porrigit.  Turn  vero  de  scien- 
tiarum  ulteriore  progressu  spes  bene  fundabitur,  quum 
in  historian!  naturalem  recipientur  et  aggregabuntur 
complura  experimenta,  qua?  in  se  nullius  sunt  usus,  sed 
ad  inventionem  causarum  et  axiomatum  tantum  faci 
unt21;  qua?  nos  lucifera  experimenta  ad  differentiam 
fructiferorum  appellare  consuevimus.  Ilia  autem  mi- 
ram  habent  in  se  virtutem  et  conditionem ;  hanc  vide 
licet,  quod  nunquam  fallant,  aut  frustrentur.  Cum 
enim  ad  hoc  adhibeantur,  non  ut  opus  aliquod  efficiant, 
sed  ut  causam  naturalem  in  aliquo  revelent,  quaqua 
versum  cadunt,  intentioni  seque  satisfaciunt,  cum  qua?- 
stionem  terminent. 

C. 

At  non  solum  copia  major  experimentorum  qurcrenda 
est  et  procuranda,  atque  etiam  alterius  generis,  quam 
adhuc  factum  est ;  sed  etiam  methodus22  plane  alia,  et 
ordo,  et  processus,  continuandse  et  provehendse  expe- 
rientice,  introducenda.  Vaga  enim  experientia,  et  se 

21  This  remark  is  illustrated  by     terns.     It   corresponds   to   the   old 
the  collection  of  Instances  for  the     "  Logical  Method."    "  Logical  Me- 
discovery  of  Heat.     See  II.  1 1-20.       thod"  descends  steadily  "per  media 

For  "lucifera"  and  "fructifera"  axiomata" — from  step  to  step,  from 

cf.  I.  70  and  121.     Also  De  Augm.  conclusion  to  conclusion  (assuming 

Scient.  V.  2  (ad  fin.)  however  as  Hypotheses  the  most  ge- 

22  This   brings  us   gradually  to  neral  Axioms) ;  while  this,  the  In- 
Bacon's   own   Method  of  Science,  ductive   Method,    ascends   seriatim 
which  singularly  comes  in  as  a  part  from  point  to  point,  assuming  only 
of  the   "  Pars    Destruens"   of  the  the  fact  of  the  evidence  of  the  senses 
Book.    It  is  in  reality  only  set  forth  being  sufficient  for  man  constituted 
here  in  contrast  to  the  older  Sys-  as  he  is. 

H 
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tan  turn  scquens,  (ut  supcrius  dictum  est)  mcra  palpatio 
est,  et  homines  potius  stupefacit,  quam  informat.  At 
cum  experientia  lege  certa  procedet,  seriatim  et  conti- 
nenter,  de  scientiis  aliquid  melius  spcrari  poterit. 

CI. 

Postquam  vero  copia  et  materies  historic1  natnralis 
et  experientire  talis.  qualis  ad  opus  intellectus,  sive  ad 
opus  philosophiciim  requiritur,  pra?sto  jam  sit  et  parata; 
tamen  nullo  modo  snflicit  intellectus,  ut  in  illam  mate- 
riam  agat  s{)onte  et  memoriter;  non  magis,  quam  si 
quis  computationem  alicujus  ephemeridis  memoriter  se 
tenere,  et  superare  posse  spcret.  At([iie  hactenus  ta 
men  potiores  meditationis  partes,  quam  scriptionis,  in 
invenicndo  fuerunt ;  neque  adhuc  experientia  literata-5 
facta  est:  atqni  nulla  nisi  de  scripto  inventio  ])rol)anda 
est.  Tlla  vero  in  usum  veniente,  al)  experientia,  faota 
demum  literata,  melius  sperandum. 

CII. 

Atque  insnper,  cum   tantns  sit  particularium  nume- 

23  "  Literate  experience."  Cf.  De  produceMethodical  experiment;  and 
Augm.  Scient.  V.  2.  Adv.  of  Learn-  Memory  dies  with  each  man,  while 
ing,  p.  186.  One  sense  given  to  "  litera  scripta  manet."  The  danger 
this  phrase  is  "  experience  learnedly  of  our  age  is  not  the  want,  but  the 
or  scientifically  conducted" — not  so  abundance  of  literate  experience, 
much  an  Art  or  part  of  Philosophy,  Men  actually  propose  "  Congresses" 
as  a  certain  species  of  Sagacity —  of  persons  qualified,  to  gather  into 
"  Venatio  Panis."  This  would  be  Pandects  existing  knowledge,  that 
the  highest  sense  of  the  phrase,  as  so  no  time  may  be  lost  through  the 
indicating  experience  thoroughly  great  variety  of  information.  En- 
well  ordered  and  arranged.  But  cyclopaedias  are  an  evidence  of  this 
here  it  merely  signifies  experience  want.  This  is  however  being  done 
reduced  to  writing,  when  experi-  quietly  by  the  ordinary  progress  of 
ments  are  recorded  and  duly  classi-  things.  Chemists  have  gathered  into 
fied.  Mvf)[j.T)v  6' airdvTtcv  povvofj.rjTop'  a  compendious  shape  all  the  well 
ipya-riv  Bacon  holds  to  be  insuffi-  proved  facts  of  their  Science;  and 
cient.  Memory  without  registry  of  rejections  are  constantly  going  on, 
facts,  is  what  the  recited  Epic  would  as  new  observations  and  experiments 
be  to  the  printed  History.  Such  re-  are  brought  out. 
gistering  has  of  course  a  tendency  to 
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rus,  et  quasi  exercitus,  isque  ita  sparsus  et  diffusus,  ut 
intellectum  disgreget  et  confunclat ;  de  velitationibus, 
et  levibus  motibus,  et  transcursibus  intellectus,  non 
bene  sperandum  est ;  nisi  fiat  instructio  et  coordinatio 
per  tabulas  inveniendi  idoneas,  et  bene  dispositas,  et 
tanquam  vivas,  eorum  quae  pertinent  ad  subjectum,  in 
quo  versatur  inquisitio,  atque  ad  liarum  tabularuni 
auxilia  praeparata  et  digesta  mens  applicetur. 

cm24. 

Verum  post  copiam  particulariuni  rite  et  ordine 
veluti  sub  oculos  positorum,  non  statim  transeundum 
est  ad  inquisitionem,  et  inventionem  novorum  particu- 
larium,  aut  operum;  aut  saltern,  si  hoc  fiat,  in  eo  non 
acquiescendum.  Neque  enim  negamus,  postquam  om- 
nia  omnium  artium  experimenta  collecta  et  digesta 
fuerint,  atque  ad  unius  hominis  notitiam  et  judicium 
pervenerint;  quin  ex  ipsa  traductione  experimentorum 
unius  artis  in  alias,  multa  nova  mveriiri  possint,  ad  hu- 
manam  vitam  et  statum  utilia,  per  istam  experientiam, 
quam  vocamus  literatam :  sed  tamen  minora  de  ea  spe- 
randa  sunt;  majora  vero  a  nova  luce  axiomatum  ex 
particularibus  illis  certa  via  et  regula  eductorum,  quae 

24  Bacon  here  shews  how  strongly  ed  these  Forms  (if  we  understand 

his  mind  was  set  on  the  discovery  them  rightly),  nor  has  consciously 

of  Forms — for   such   we   take  his  descended  —  except     perhaps      in 

"  nova  lux  axiomatum"  to  be.    He  the   case   of  Optics  —  which  "  ter- 

is  not  content  with  mere  "  Literate  minata  in  Mathematico,"  as  Bacon 

experience"  in  each  Art— or  even  would  say,  have  been  earned  for- 

with  the  mutual  light  discoveries  in  wards  rapidly  and  deductively.  But 

different  Arts  shed  on  one  another,  still  the  formulae  which  are  the  prin- 

(as  Colour  and  Light,  Colour  and  ciples  of  Optics  are  scarcely  what 

Music,&c.are  connected  through  the  Bacon  would  have  meant  by  Forms, 

medium  of  Vibration,)  but  he  must  This  Aphorism  is  carried  out  more 

reach    these    highest  Truths,   and  fully  in  the  next.  It  is  too  the  germ 

then  use  a  formal  deductive  process  of  the  "  Scala  Intellectus"  in  the 

from  them.     We  need  hardly  add,  Fourth  Part  of  the  Instauratio.  The 

thatModern  Science  does  not  strictly  subject  is  treated  more  fully  in  Ap- 

follow  this  system,  never  has  reach-  pendix  D. 

H   2 
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rursus  nova  particularia  indicent  et  designent.  Neque 
enim  in  piano  via  sita  est,  sed  ascendendo,  et  descen- 
dendo  ;  ascendendo  primo  ad  axiomata,  descendendo 
ad  opera. 

CIV25. 

Neque  tamen   permittendum   est,   ut   intellectus  a 
particularibus  ad  axiomata  remota  et  quasi  generalis- 
sima  (qualia  sunt  principia,  qua?  vocant,  artium,  et  re- 
rum)  saliat  et  volet;  et  ad  eoruin  iininotain  veritatem 
axiomata  media  prol)et,  et  expediat:  quod  adhuc  fac- 
tum  est,  prono  ad  hoc  impetu  natural!   intellectus,  at- 
que  etiam  ad  hoc  ipsum  per  demonstrationes,  qune  riunt 
per  syllogismum,  jampridem  cdocto  et  assuefacto.    Sed 
de  scientiis  turn  demum  bene  sperandum  est,  quando 
per  scalani  veram,  et  per  gradus  continues,  et  11011  in- 
termissos,  aut  hiulcos,  a  particularibus  ascendetur  ad 
axiomata  minora,  et  deinde  ad  media,  alia  aliis  supe- 
riora,  et  postreino  demum  ad  generalissima.     Etenim 
axiomata  infima  non  multum  ab  experientia  nuda  dis 
crepant.     Suprema  vero  ilia  et  generalissima  (quae  ha- 
bentur)   notionalia2(i  sunt,  et  abstracta,  et  nil  habent 
solidi.     At  media  sunt  axiomata  ilia  vcra,  et  solida,  et 
viva,  in  quibus  humanae  res  et  fortune  sita1  sunt ;  et 
supra  hcec  quoque,  tandem  ipsa  ilia  generalissima;  talia 
scilicet,  qua)  non  abstracta  sint,  sed  per  hsec  media  vere 
limitantur. 

25  This  Aphorism  is  one  of  the  posse,  statuere  debemus  ? " 

most  important  in  the  whole  of  Ba-  26  Notionulia,  "notio"  is  a  favour- 

con'sworks;  although  perhaps  "phy-  ite  Scholastic  Term.  Here  it  simply 

sical  Investigation  has  now  far  out-  means  "  residing  in  the  conception 

grown  the  Baconian  conceptionof  In-  of  men's    minds    rather    than    in 

duction."  (Mill's  Log.  Bk.  III.  c.iii.  things  as  they  are."     For  a  brief 

§  2.)    And  did  he  not  seem  to  fore-  account  of  these  "  Arbitrary  Uni- 

see  this  when  he  wrote  at  the  end  versals"  see  D.  Stewart's  Phil,  of 

of  this  ist  Book  (I.  130)  "  Artem  the  Human  Mind,  part  I.  chap.  iv. 

inveniendi  cum  inventis  adolescere  §  6. 
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Itaque  hominum  intellectui  non  plumse  addendae, 
sed  plumbum  potius  et  pondera ;  ut  cohibeant  omnem 
saltum  et  volatum.  Atque  hoc  adhuc  factum  non  est ; 
quum  vero  factum  fuerit,  melius  de  scientiis  sperare 
licebit. 

CV27. 

In  constituendo  autein  axiomate,  forma  inductionis 
alia,  quam  adhuc  in  usu  fuit,  excogitanda  est ;  eaque 
non  ad  principia  tantum  (quce  vocant)  probanda  et  in- 
venienda,  sed  etiam  ad  axiomata  minora,  et  media,  de- 
nique  omnia.  Inductio  enim,  quae  procedit  per  enu- 
merationem  simplicem28,  res  puerilis  est,  et  precario 
concludit,  et  periculo  exponitur  ab  instantia  contradic- 
toria,  et  plerumque  secundum  pauciora  quam  par  est, 
et  ex  his  tantummodo  quse  prsesto  sunt,  pronunciat. 
At  inductio,  quae  ad  inventionem  et  demonstrationem29 
scientiarum  et  artium  erit  utilis,  naturam  separare  de- 
bet,  per  rejectiones  et  exclusiones  debitas ;  ac  deinde 
post  negativas  tot  quot  sufficiunt,  super  affirmativas 
concludere ;  quod  adhuc  factum  non  est,  nee  tentatum 
certe,  nisi  tantummodo  a  Platone,  qui  ad  excutiendas 

27  Cf.  Appendices  B  and  D.  word  like  Demonstratio,  and  using 

28  This  is  a  part  of  the  Aristote-  it  as  equivalent  to  that  to  which  it 
lian  Induction,  "  Inductio  cui  nihil  was  usually  opposed.  Demonstratio 
occurrit  in  contrarium."    See  Mill's  (a7rofiet£is)  was  strictly  and  perfectly 
Logic,  Bk.  III.  chap.  xxii.  §  4:  also  deductive  among  the  previous  logi- 
Bk.  II.  chap.  iii.  §  2.     This  form  of  cal  writers.     Bacon  denies  the  ex- 
Induction  Mill  holds  to  be  the  basis  istence  of  any  such  systematic  way 
of  our  knowledge  of  what  are  term-  of  reaching  truth;  and  so  uses  the 
ed  Axioms  in  Mathematics.     For  word  in  its  modern  sense  as  equi- 
the  Baconian  Induction,  whose  cha-  valent    to    "strict    proof."      Any 
racteristics  are  given  below  in  this  knowledge  fairly  proved  would  now 
Aphorism,   (Inductio,  quse   ad  in-  be  said  to  be  "  demonstrated,"  and 
ventionem  et  demonstrationem  sci-  the  evidence  of  the  senses  would 
entiarum,  &c.)  see  Appendix  D,  and  now  be  called  "demonstrative  evi- 
D.  Stewart's   Phil,  of  the  Human  dence."      For    Plato's    Method    of 
Mind,  part  II.  chap.  ix.  §  i.  Induction,    see  Coleridge's  Friend, 

29  Bacon  is  perhaps  rather  to  be  Sect.  ii.  Essay  8. 
blamed  here  for  taking  a  technical 
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definitiones  et  ideas,  bac  certe  forma  inductionis  ali- 
quatenus  utitur.  Vernm  ad  Imjtis  inductionis  sive  de- 
monstrationis  instructionem  bonam  ct  legitimam  qnam- 
plurima  adhibonda  sunt,  qurc  adliuc  nullius  mortalium 
cogitationem  subiore;  adeo  ut  in  ca  major  sit  consu- 
menda  opera,  qnain  adliuc  consumpta  est  in  syllogismo. 
Atque  hujus  inductionis  auxilio,  non  soluin  ad  axiomata 
invenienda,  vcrum  etiam  ad  notiones  terminandas, 
utendum  est.  Atque  in  hac  certe  inductione  spes  max 
ima  sita  est. 

CVT. 

At  in  axiomatibus  constituendis  per  hanc  inductio- 
neni,  examiuatio  et  probatio  etiam  facienda  est,  utrum 
quod  constituitur  axioma  aptatum  sit  tantum,  ct  ad 
mensuram  factuni  eoruin  particularium,  ex  quibus  ex- 
trabitur ;  an  vero  sit  amplius  et  latins*.  Quod  si  sit 
amplius  aut  latins,  videndum,  an  earn  suam  amplitudi- 
ncni  et  latitudinem,  per  novorum  particularium  dcsig- 
nationem,  quasi  fidejussione  quadam  firmet ;  ne  vel  in 
jam  notis  tantum  luvreamus,  vel  laxiore  fortasse  com- 
plexu,  umbras  et  formas  abstractas,  non  solida  et  de- 
tcrminata  in  materia,  prensemus.  Hiec  vero  cum  in 
usum  venerint,  solida  turn  demum  spes  merito  afful- 

serit. 

CVII. 

Atque  hie  etiam  resumendum  est,  quod  superius-'1 

30  Even  after  the  introduction  of  necting  a  general  system  of  Natural 

the  new  system,  jealous  heed  must  Philosophy  with  particular  Sciences 

be   taken    lest   Axioms   be   hastily  makes  progress  whenever  such  ge- 

or  falsely  assumed.     For  then  we  neral  principles  as  that  of  Gravita- 

should  warp  facts  into  unity  with  tion,  or  of  the  propagation  of  Light 

our  theories,  which  is  a  fatal  error  and  Sound,   are  discovered.     The 

in  Physical  Science,  and  not  with-  Ancient  system  of  commencing  with 

out  its  disadvantages  in  Morals  and  Ens  and  working  down  by  differ- 

Politics.  ences  to  each  Science,  is,  of  course, 

31  Cf.  I.  103.   This  work  of  con-  the  last  thing  that  Bacon  would  in- 
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dictum  est  de  natural!  philosophia  producta,  et  scientiis 
particularibus  ad  earn  reductis,  ut  non  fiat  scissio  et 
truncatio  scientiarum ;  nam  etiam  absque  hoc,  minus 
de  progressu  sperandum  est. 

CVIII. 

Atque  de  desperatione  tollenda,  et  spe  facienda,  ex 
praeteriti  temporis  erroribus  valere  jussis,  aut  rectifica- 
tis,  jam  dictum  est.  Videndum  autem  et  si  quae  alia 
sint,  quse  speni  faciant.  Illud  vero  occurrit ;  si  homi- 
nibus  non  quserentibus,  et  aliud  agentibus,  multa  utilia, 
tanquam  casu  quodain,  aut  per  occasionem,  inventa 
sint ;  nernini  dubium  esse  posse,  quin  iisdem  quaerenti- 
bus,  et  hoc  agentibus,  idque  via  et  ordine,  non  impetu 
et  desultorie,  longe  plura  detegi  necesse  sit.  Licet 
enim  semel  aut  iterum  accidere  possit,  ut  quispiam  in 
id  forte  fortuna  incidat,  quod  magno  conatu  et  de  in- 
dustria  scrutantem  antea  fugit;  tamen  in  summa  rerum 
proculdubio  contrarium  invenitur.  Itaque  longe  plura, 
et  meliora,  atque  per  minora  intervalla,  a  ratione  et 
industria,  et  directione,  et  intentione  hominum,  spe- 
randa  sunt,  quam  a  casu,  et  instinctu  animalium,  et 
hujusmodi,  quae  hactenus  principium  inventis  dede- 

runt32. 

CIX. 

Etiam  illud  ad  spem  trahi  possit,  quod  nonnulla  ex 

tend.     Such   books   as    Herschel's  The    Baconian    Form    not    having 

Discourse    on  Natural  Philosophy  been   discovered,    his   remarks   on 

form   the    best    comment    on    his  the   growth   of  knowledge    by  its 

meaning.  means  must  always  be  overstrained. 

32  And  yet  even  now  how  many  Man's  office  as  interpreter  of  Nature 

great  discoveries  are  due  to  chance,  must  be  more  limited  than  Bacon 

Steam,  for  example.     In  the  appli-  believed  it  to  be :  but  at  the  same 

cation  of  our  discoveries,  however,  time  it  allows  of  greater  varieties  of 

modern  times   are   far  more  fruit-  power  and   skill  than  he   thought 

ful   than   the    ancient   would   have  possible.     For  modern  Physics  do 

been ;  for  we  have  grown  vastly  in  anything   rather   than    level   intel- 

ingenuity,  if  we  have  not  in  genius,  lects. 
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Ids,  qure  .jam  inventa  sunt,  ejus  sint  generis,  ut,  ante- 
quam  invenirentur,  haud  facile  cuiquam  in  nientem 
venisset,  de  iis  aliquid  suspicari ;  sed  plane  quis  ilia  ut 
impossibilia  contempsisset.  Solent  enim  homines  de 
rebus  novis  ad  exemplum  veterum,  et  secundum  plian- 
tasiam  ex  iis  pnvceptani  et  inquinatam,  hariolari ;  quod 
genus  opinandi  fallacissimum  est,  quandoquidem  multa 
ex  bis,  qua-  ex  fontibus  rcrum  petuntur,  per  rivulos 
consuetos  non  fluant. 

Veluti  si  quis,  ante  tormentorum  igneorum33  invcn- 
tionem,  rein  per  ctl'ectus  descripsisset,  atque  in  bunc 
moduni  dixisset ;  inventum  quoddam  detectum  esse, 
j>er  quod  muri,  et  munitiones  qmvque  maxima4,  ex 
longo  intervallo  concuti  et  dejici  ]>ossint;  homines  sane 
de  viribus  tormentorum  et  machinarum,  per  poiidera, 
et  rotas,  et  hujusmodi  arietationes  et  impulsus  multi- 
plicandis,  multa  et  varia  secum  cogitaturi  fuissent ;  de 
vento  autem  igneo,  tarn  subito  et  violenter  se  expan- 
dente  et  exsufflante,  vix  unquam  aliquid  alicujtis  imagi- 
natiorii,  aut  phantasia*,  occursurum  fuisset ;  utj)ote  cujus 
exemplum  in  proximo  non  vidisset,  nisi  forte  in  terrse 
motu,  aut  fulmine,  qiuv  ut  magnalia  natunv,  et  non 
imitabilia  ab  homine,  homines  statim  rejecturi  fuis 
sent. 

Eodem  modo,  si  ante  fili  boinbycini34  inventionem, 
quispiam  hujusmodi  sermonem  injecisset;  esse  quod- 
dam  h'li  genus  inventum,  ad  vestium  et  supellectilis 
usuin,  quod  filum  linteum  aut  laneum  tenuitate,  et 
nihilominus  tenacitate,  ac  etiam  splendore  et  mollitie, 
longe  superaret ;  homines  statim  aut  de  serico  aliquo 
vegetabili,  aut  de  animalis  alicujus  pilis  delicatioribus, 
aut  de  avium  plumis  et  lanugine,  aliquid  opinaturi 

33  Cannon.  34  Silk. 
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fuissent ;  verum  de  vermis  pusilli  textura,  eaque  tarn 
copiosa,  et  se  renovante,  et  anniversaria,  nil  fuissent  certe 
commenturi.  Quod  si  quis  etiam  de  vermi  verbum 
aliquod  injecisset,  ludibrio  certe  futurus  fuisset,  ut  qui 
novas  aranearum  operas  somniaret. 

Similiter,  si  ante  inventionem  acus  nauticae35,  quis- 
piam  hujusmodi  sermonem  intulisset;  inventum  esse 
quoddam  instrtimentum,  per  quod  cardines  et  puncta 
coeli  exacte  capi  et  digiiosci  possint ;  homines  statim 
de  magis  exquisita  fabricatione  instrumentorum  astro- 
nomicorum  ad  multa  et  varia,  per  agitationem  phanta- 
siae,  discursuri  fuissent :  quod  vero  aliquid  inveniri 
possit,  cujus  motus  cum  coelestibus  tarn  bene  conve- 
niret36,  atque  ipsum  tameri  ex  coelestibus  non  esset,  sed 
tantum  substantia  lapidea,  aut  metallica;  omnino  in 
credible  visum  fuisset.  Atque  haec  tamen,  et  similia, 
per  tot  mundi  actates,  homines  latuenmt,  nee  per  philo- 
sophiam,  aut  artes  rationales  inventa  sunt,  sed  casu, 
et  per  occasionem ;  suntque  illius  (ut  diximus)  generis, 
ut  ab  iis,  quae  antea  cognita  fuerunt,  plane  heterogenea 
et  remotissima  sint,  ut  praenotio  aliqua  nihil  prorsus  ad 
ilia  conducere  potuisset. 

Itaque  sperandum  omnino  est37,  esse  adlmc  in  na 
turae  sinu  multa  excellentis  usus  recondita,  qusc  nullam 
cum  jam  inventis  cognationem  habent,  aut  parallelis- 
mum  ;  sed  omnino  sita  sunt  extra  vias  phantasise ;  quaa 
tamen  adhuc  inventa  non  sunt;  quae  proculdubio  per 
multos  saeculorum  circuitus  et  ambages  et  ipsa  quando- 

35  The  Magnetic  needle  and  the  as  Steam,  Electricity  (and  the  Elec- 

Mariner's  compass.  trie  Telegraph,  which  is  an  applica- 

56  Here  is  one  of  Bacon's  weak  tion),  the  Chronometer,  &c.     And 

points.     It  had  been  well  had   he  are   there   not   many  more  hidden 

despised  Gilbert   a  little  less,  and  gifts  of  Nature  which  may  before 

learned  a  little  more  from  him.  long  be  brought  out  for  the  use  of 

37  This   hope   has   been   already  man? 
amply  fulfilled  in  such  discoveries 
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quc  prodibunt,  sicut  ilia  superiora  prodicrunt ;  sod  per 
viain,  qnain  mine  tractamus,  propere,  et  subito,  ct  simul 
repnrsentari,  et  anticipari  possunt. 

CX. 

Attamen  conspiciuntur  et  alia  invonta  ejus  generis, 
qiuv  fideni  faciant,  posse  genus  Iniinanum  nobilia  in- 
vcnta,  etiani  ante  pedes  posita,  pnvterire  ct  transilire. 
rtcunque  enini  pnlvoris  tormentarii,  vel  h'li  bombycini, 
vel  acus  nanticiv,  vcl  sacchari,  vel  papyri,  vel  similium 
invent;!,  quibusdam  rerum  et  natimv  proprietatibus  niti 
vidcantur;  at  certe  imprimcndi  artificiuni  nil  habet, 
quod  non  sit  apcrtum  ct  fere  obvium.  Et  niliilominus 
homines,  non  advertentes  literaruni  modulos  difficilius 
scilicet  collocari,  quam  litenv  per  inotuni  inanus  scri- 
bantur,  sed  hoc  interesse,  quod  literaruni  moduli  semel 
collocati,  infinitis  impressionilms,  litenv  autein  per  ma 
il  urn  exarata1,  unic;v  tantum  scriptioni  sufficiant;  ant 
fortasse  itorum  non  advertentes,  atramentum  ita  inspis- 
sari  posse,  ut  tingat,  non  fluat ;  pra-scrtim  literis  resu- 
j)inatis,  et  imprcssionc  fact  a  desuper;  hoc  pulcherrimo 
invcnto  (quod  ad  doctrinaruni  propagation  em  tantum 
facit)  ]>er  tot  s;rcula  carucrunt. 

Solet  autem  mens  humaiia,  in  hoc  inventionis  curri- 
culo,  tarn  hvva  sa^penumero  et  male  composita  esse,  ut 
primo  difiidat,  et  paulo  post  se  contemnat ;  atque  primo 
incredibile  ei  videatur, aliquid  tale  inveniri  posse;  post- 
quam  autem  inventum  sit,  incredibile  rursus  videatur, 
id  homines  tamdiu  fugerc  potuisse:i8.  Atque  hoc  ipsum 
ad  spem  rite  trahitur ;  superesse  nimirum  adhuc  magnum 

™    Cf.  supra,  I.  97.      We  can  form  of  all  Orbits,  and  the  Laws  of 

hardly  realise  the  time  when  (e.  p.)  Force.     This  passage  reminds  us  of 

machinery    was     unknown.      The  Seneca's  "  Veniet  tempus,  quo  pos- 

Astronomer     can    hardly    imagine  teri  nostri  tarn  aperta  nos  nescisse 

himself  ignorant   of  the    Elliptical  mirentur." 
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inventorum  cumulum,  qui  non  solum  ex  operationibus 
incognitis  eruendis,  sed  et  ex  jam  cognitis  tranferendis, 
et  componendis,  et  applicandis,  per  earn,  quam  diximus 
experientiam  literatam,  deduci  possit39. 

CXI. 

Neque  illud  omittendum  ad  faciendam  spem :  repu- 
tent  (si  placet)  homines  infinitas  ingenii,  temporis, 
facultatum  expensas,  quas  homines  in  rebus  et  studiis 
longe  minoris  usus  et  pretii  collocant ;  quorum  pars 
quota  si  ad  sana  et  solida  verteretur,  nulla  non  difficul- 
tas  superari  possit.  Quod  idcirco  adjungere  visum  est, 
quia  plane  fatemur,  historian  naturalis  et  experimentalis 
collectionem,  qualem  animo  metimur40,  et  qualis  esse 
debet,  opus  esse  magnum,  et  quasi  regium,  et  multse 
operse  atque  impensse. 

CXII. 

Interim  particularium  multitudinem  nemo  reformi- 
det,  quin  potius  hoc  ipsum  ad  spem  revocet.  Sunt 
enim  artium  et  naturae  particularia  phenomena  mani- 
puli  instar  ad  ingenii  commenta,  postquam  ab  eviden- 
tia  rerum  disjuncta  et  abstracta  fuerint41.  Atque 
hujus  vise  exitus  in  aperto  est,  et  fere  in  propinquo ; 
alterius  exitus  nullus,  sed  implicatio  infmita.  Homines 
enim  adhuc  parvam  in  experientia  moram  fecerunt,  et 
earn  leviter  perstrinxerunt,  sed  in  meditationibus  et 
commentationibus  ingenii  infinitum  tempus  contrive- 
runt.  Apud  nos  vero  si  esset  prsesto  quispiam,  qui  de 


a9  "  Ex  operationibus  incognitis"  tion.      Of  this,   however,   he   only 

— such  (e.g.)  as  Electricity:    "ex  completed  two  sections  out  of  six; 

jam  cognitis" — such  as  the  applica-  viz.  the  Historia  Ventorum  and  the 

tion  of  certain  acids  to  the  bleaching  Historia  Vita  et  Mortis. 

of  linen.  41  This  refers  to  the  principle  of 

40  This  collection  was  intended  to  Selection   of   Suitable    Instances — 

form  the  third  part  of  the  Instaura-  "  Prerogatives." 
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facto  naturiv  ad  interrogata  responderet 42,  paucorinn 
annoruni  essct  inventio  causarum  et  scicntiaruni  om- 
iiiuni. 

CXIII. 

Ktiam  nonnihil  hominibus  spci  fieri  posse  putanius 
ab  cxemplo  nostro  proprio 1:>1 ;  ncque  jactantiae  causa 
hoc  dicinms,  sed  quod  utilo  dictu  sit.  Si  qui  diffidant, 
me  videant,  liominem  inter  homines  artatis  meiv  civili- 
bus  negotiis  occupatissimum,  nee  finna  admodum  vale- 
tudine,  (quod  magnum  habet  temporis  dispendium) 
atqne  in  hac  re  plane  protopirnm,  ct  vestigia  nullius 
s(M|iiiitum,  neque  ban;  ipsa  cum  ullo  mortalium  coni- 
nninicantem;  et  tanien  veram  viam  eonstanter  ingres- 
sum,  et  ingeniuni  rebus  submittentem,  h;ec  ipsa  ali- 
(|natenus  (ut  existimamns)  provexisso  :  et  deinceps 
videant,  quid  ab  liominibus  otio  abundantibus,  atquc 
a  laboribus  consociatis.  at(pie  a  temporum  successione, 
post  h;vc  indicia  nostra  expectandum  sit  ;  pnesertim  in 
via,  qua:  non  singulis  solummodo  pervia  est  (ut  fit  in 
via  ilia  rationali),  sed  ubi  hominum  labores  et  opera* 
(pra'sertim  quantum  ad  experientiac  collectam)  optime 
distribui,  et  deinde  componi  possint.  Turn  enim  ho 
mines  vires  suas  nosse  incipient,  cum  non  eadem  in- 
finiti,  sed  alia  alii  praestabunt44. 


4-  i.  e.  Any  one  to  answer  our  insight  into  all  branches  of  science 
questions  and  tell  us  what  the  fact  (compared  with  the  existing  state  of 
is,  and  what  the  result  would  be,  knowledge),  and  at  the  same  time 
without  our  having  the  hindrance  has  been  so  actively  employed  in 
and  difficulty  of  going  through  each  the  affairs  of  social  life  ? 
particular  experiment.  Here  too  -14  Here  is  the  germ  of  the  mo- 
peeps  out  Bacon's  sanguine  hope  dern  principle  of  "  Division  of  La- 
for  knowledge.  He  evidently  hoped  hour"  so  well  drawn  out  by  Adam 
for  some  such  result  to  follow  upon  Smith  in  the  beginning  of  his  Wealth 
the  application  of  his  new  Method.  of  Nations.  In  this,  as  in  other 

43  Bacon's  reference  to  himself  in  things,    increased   swiftness    brings 

this  place  is  perfectly  just.     What  with  it  a  risk  of  want  of  stability, 

man  before  or  after  has  had  such  Division    of    Labour    has    a    very 
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CXIV. 

Postremo,  etiamsi  multo  infirmior  et  obscurior  aura 
spei  ab  ista  nova  continente  spiraverit ;  tamen  omnino 
experiendum  esse  (nisi  velimus  animi  esse  plane  ab- 
jecti)  statuimus.  Non  enim  res  pari  periculo  non  ten- 
tatur,  et  non  succedit45 ;  cum  in  illo,  ingentis  boni ;  in 
hoc,  exiguae  humanse  operse  jactura  vertatur.  Verum 
ex  dictis,  atque  etiam  ex  non  dictis,  visum  est  nobis, 
spei  abunde  subesse,  non  tantum  homini  strenuo  ad 
experiendum,  sed  etiam  prudenti  et  sobrio  ad  cre- 
dendum. 

cxv. 

Atque  de  desperatione  tollenda,  quae  inter  causas  po- 
tentissimas  ad  progressum  scientiarum  remorandum  et 
inhibendum  fuit,  jam  dictum  est :  atque  simul  sermo 
de  signis  et  causis  errorum,  et  inertiae,  et  ignorantise, 
qusc  invaluit,  absolutus  est;  praesertim  cum  subtlliores 
causse,  et  quae  in  judicium  populare  aut  observationem 
non  incurrant,  ad  ea,  quse  de  idolis  animi  humani  dicta 
sunt,  referri  debeant. 

Atque  hie  simul  pars  destruens46  Instaurationis  no- 
narrowing  tendency  on  the  minds  45  This  is  the  principle  applied 
of  those  who  are  engaged  on  it — a  by  Bp.  Butler  in  the  Analogy,  to 
tendency  met  to  a  certain  extent  in  the  chances  in  favour  of  Christian- 
cities  by  the  greater  facilities  for  ity  being  true.  If  we  neglect  it,  we 
mental  cultivation  and  social  inter-  run  the  risk  of  losing  a  great,  an 
course :  but  still  helping,  on  that  immeasurable  good,  without  any 
development  of  quick  but  one-sided  gain.  If  we  embrace  it,  we  do  but 
knowledge,  which  we  must  regard  run  the  little  risk  (and  is  the  risk 
with  fear.  A  man  who  is  accustomed  not  in  itself  a  good?)  of  a  short 
to  one  narrow  sphere  of  work  must  watchfulness,  and  of  some  self-de- 
gradually  become  incapable  of  ge-  nial,  and  if  it  be  true,  how  the  gain 
neral  and  broader  views.  He  who  outweighs  the  toil !  A  low  argu- 
has  to  point  needles  all  his  life,  is  ment ;  but  one  having  weight  with 
not  unlikely  to  have  a  sharp  but  some  minds. 

partial  view  of  things.  This  evil  cor-  46  "Pars  destruens" — the  nega- 
responds  to  that  referred  to  above  tive  part :  in  which  Bacon  still  suc- 
(I.  88),  where  Bacon  speaks  of  the  ceeds  in  introducing  much  that  is 
error  of  considering  one  subject  quite  constructive — as  e.  g.  1. 103- 
absolutely  by  itself.  106. 
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strai  claucli  debct,  qme  perficitur  tribus  redargutioni- 
bus  ;  redargutioue  nimiruni  humana  -rationis  nativts, 
et  sibi  permissae ;  redargutione  demonstrationum ;  et 
redargutione  theoriarum,  sive  philosophiarum,  et  doc- 
trinaruni,  qua3  receptor  sunt.  Redargutio  vero  earura 
tails  fait,  qualis  esse  potuit ;  videlicet  per  signa,  et 
evidentiam  causarum ;  cum  confutatio  alia  nulla  a 
nobis  (qui  et  de  principiis,  et  de  demonstrationibus,  ab 
aliis  dissentimus)  adhiberi  potuerit. 

Quocirca  tempus  est,  ut  ad  ipsam  artem  et  normani 
•hitcrjn-etandi  naturam  veniamus ;  et  tamen  nonnihil 
restat,  quod  pru'vertendum  est.  Quum  eniin  in  hoc 
primo  nphorismnrnm  libro  illud  nobis  propositum  sit, 
ut  tain  ad  intelligeiidum,  quam  ad  recipiendum  ea, 
quoc  sequuntur,  mentes  hominum  praeparentur ;  ex- 
]mrgata  jam,  et  abrasa,  et  scquata  mentis  area,  sequitur 
ut  mens  sistatur  in  positione  bona,  et  tanciuam  aspectu 
benevolo,  ad  ea  quir  ])roponemus.  Valet  enim  in  re 
nova  ad  pnrjudicium,  non  solum  pracoccupatio  fortis 
opinionis  vetcris,  sed  et  prrcceptio  sive  pra-figuratio 
falsa  rei,  qua:  affertur.  Ftaqne  conabimnr  efficere,  ut 
babeantur  bonse  et  veroe,  de  iis  qua!  adducimus,  opinio- 
nes,  licet  ad  tempus  tantummodo,  et  tanquam  usura- 
risc,  donee  res  ipsa  pernoscatur. 

CXVI. 

Primo  itaque  postulandum  videtur47,  ne  existiment 
homines,  nos,  more  antiquorum  Groecorum,  aut  quo- 
rundam  novorum  hominum,  Tclesii,  Patricii,  Severini48, 

*i  These  preparatory  remarks  are  Rerum  juxta  propria  Principia." 

a  kind  of  SiajSoX^s  Xvo-ir,  to  clear  His  system  was  that  of  the  antagon- 

away  prejudices  and  objections  a-  ism  of  two  incorporeal  principles, 

gainst  the  new  method.  Heat  and  Cold,  struggling  for  the 

48  Bernardino  Telesio  was  a  na-  dominion  over  a  third  principle, 

tive  of  Cosenza,  born  in  1509.  He  viz.  passive  matter.  His  views  were 

published  a  treatise  "  De  Natura  not  unlike  those  of  Parmenides. 


LIB.  I.  1 16. 


Ill 


sectam  aliquam  in  philosophia  condere  velle :  neque 
enim  hoc  agimus,  neque  etiam  multum  interesse  puta- 
mus  ad  hominum  fortunas,  quales  quis  opiniones  ab- 
stractas  de  natura  et  rerum  principiis  habeat :  neque 
dubium  est,  quin  multa  hujusmodi,  et  vetera  revocari, 
et  nova  introduci  possint ;  quemadmodum  et  complura 
themata  coeli  supponi  possunt,  qua?  cum  plicenomenis 
sat  bene  conveniunt,  inter  se  tamen  dissentiunt. 

At  nos  de  hujusmodi  rebus  opinabilibus,  et  simul  in- 
utilibus,  non  laboramus.  At  contra  nobis  constitutum 
est  experiri,  an  revera  potential  et  amplitudinis  hu- 
manse  firmiora  fundamenta  jacere,  ac  fines  in  latius 
proferre  possimus.  Atque  licet  sparsim,  et  in  aliquibus 
subjectis  specialibus,  longe  veriora  habeamus,  et  cer- 
tiora,  (ut  arbitramur)  atque  etiam  magis  fructuosa, 
quam  quibus  homines  adhuc  utuntur,  (qua?  in  quintam 
Instaurationis  nostra?  partern  congessimus49)  tamen 


See  Hallam's  Lit.  of  Europe,  part  II. 
chap.  iii.  §  9-10. 

Francesco  Patrizio  was  a  native 
of  Cherso  in  Dalmatia,  born  in  1529. 
He  published  a  treatise  against 
Aristotle,  under  the  title  of  "  Nova 
de  Universis  Philosophia." 

Marco  Aurelio  Severino  was  a 
physician.  He  was  born  in  Calabria, 
and  practised  at  Naples ;  he,  too, 
wrote  against  Aristotle.  All  these 
three  were  nearly  contemporary 
with  Bacon. 

49  It  is  a  remarkable  fact  that 
not  one  of  the  six  Parts  of  the 
Instauratio  was  ever  completed ; 
unless  it  were  the  first,  which 
is  entitled  by  Bacon,  "  Partitio- 
nes  Scientiarum,"  and  which  is 
equivalent  to  the  "  De  Augmentis 
Scientiarum,"  which  he  lengthened 
to  its  present  size  from  the  shorter 
treatise  on  the  Advancement  of 
Learning.  The  Second  Part  also 


received  a  large  share  of  attention  : 
for  it  includes  the  Nov.  Org.,  which 
however  is  unfinished.  Of  the 
Third  Part  we  have  much  remain 
ing — chiefly  in  a  fragmentary  state. 
The  Parasceue,  and  the  different 
collections  of  Natural  History  be 
long  to  it.  Of  the  Fourth  Part  we 
seem  to  have  nothing  except  the 
"  Scala  Intellectus  sive  Filum  La- 
byrinthi  :"  the  fuller  development 
of  the  principles  stated  supra,  I. 
103 — 106.  The  Fifth  Part  here 
mentioned  is  entitled  "  Prodromi 
sive  Anticipationes  Philosophise  Se- 
cundee,"  and  would  seem  to  be  in 
troductory  to  the  Sixth  Part.  Of 
it  we  have  nothing  definitely  re 
maining  :  unless  it  be  the  Preface. 
And,  lastly,  the  Sixth  Part — the 
Second  Philosophy  —  to  which  all 
the  other  five  were  to  be  subservient 
and  ministerial,  was,  as  he  says 
here,  and  also  in  the  Distributio. 
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theoriam  nullam  imiversalem,  aut  intograin  proponi- 
mus.  Neque  eniin  liuic  rei  tempus  acllmc  adesse  vide- 
tur.  Quiii  nee  spem  habemus  vita)  producendae,  ad 
sextain  Jnstauratioms  partem  (qua?  philosophies,  per  le- 
gitimani  naturae  interpretationem  inventa?,  destinata 
est)  absolvendain  ;  sed  satis  habemus,  si  in  mediis  so- 
brie  et  utiliter  nos  geramus,  at(|ue  interim  semina 
veritatis  sincerioris  in  posteros  spargamus,  atque  initiis 
rerum  inagnaruni  non  desimus. 

cxvir. 

At(|iie  quemadmodum  secta^  conditores  non  suinus; 
ita  nee  operuin  particularium  largitores,  aut  promis- 
sores50.  Attainen  possit  aliquis  hoc-  inodo  occurrere  ; 
quod  nos,  qui  tam  sajpe  operuin  mentionem  faciamus, 
et  omiiiu  eo  trahaiuus,  etiam  oi)ennn  aliquoruni  pi- 
gnora  exliibeamus.  Veruin  via  nostra  et  ratio  (ut 
sa)pe  perspicue  diximus,  et  adhue  dicere  juvat)  ea  est; 
ut  non  opera  ex  operibus,  sive  experimenta  ex  experi- 
inentis,  (ut  empirici)  sed  ex  operibus  et  experimentis 
causas  et  axiomata,  atque  ex  causis  et  axiomatibus 
rursus  nova  opera  et  experimenta  (ut  legitimi  natura? 
interpretes)  extrahamus. 

Atque  licet  in  tabulis  nostris  inveiiiendi,  (ex  quibus 

beyond  both   his  strength  and  his  willing  to  spend  his  life  in  making 

hopes.    He  never  attempted  it.   The  preparations  for  the  safe  and  better 

scheme  is  magnificent,  and  though  entrance  of  others  into  the  reward 

posterity  have  not  carried  it  out  as  of  his  wisdom  and  labours. 

he    sketched    it,    and    though    his  50  Still  no  promise  of  particular 

"  Methodus    Scientiarum"    is    not  results  or  "fruit."  Bacon  is  anxious 

strictly  followed,  yet   no  fair  mind  first  to  build  up  his  Method,  not  in 

will  refuse  him  the  honour  of  hav-  itself  an  end,  but  a  means  through 

ing  seen  so  glorious  a  prospect,  and  which  results  may  be  for  ever  newly 

yet  of  having  refrained  from  hasten-  attained.      So   above,   he    has    the 

ing  on  to  enjoy  a  fancied  happiness  same  thought,  and  the  same  illus- 

in   that    "  New  Continent"   which  tration  from  Atalanta.      Cf.   I.  70, 

he  descried:    of  having  discovered  and  121. 
much,  and  yet  of  his  having  been 
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quarta  pars  Instaurationis  consistit)  atque  etiam  exeni- 
plis  particularium,  (qune51  in  secunda  parte  aclduximus) 
atque  insuper  in  observationibus  nostris  super  histo- 
riam,  (qute  in  tertia  parte  operis  descripta  est)  quivis 
vel  mediocris  perspicaciae  et  solertise,  complurium  ope- 
rum  nobilium  indicationes  et  designationes  ubique  no- 
tabit ;  ingenue  tanien  fatemur,  historiain  naturalem, 
quam  adhuc  habemus,  aut  ex  libris,  ant  ex  inquisitione 
propria,  11011  tarn  copiosam  esse  et  verificatam,  ut  legi- 
timac  interpretation!  satisfacere  aut  ininistrare  possit. 

Itaque  si  quis  ad  mechanica  sit  magis  aptus  et  para- 
tus,  atque  sagax  ad  venanda  opera,  ex  conversatione 
sola  cum  experiments,  ei  permittimus  et  relinquimus 
illam  industriam,  ut  ex  bistoria  nostra  et  tabulis  multa, 
tanquam  in  via,  decerpat  et  applicet  ad  opera,  ac  veluti 
foenus  recipiat  ad  tenipus,  donee  sors  baberi  possit. 
Nos  vero,  cum  ad  majora  contendamus,  moram  omiiem 
praeproperam  et  praematuram  in  istiusmodi  rebus,  tan 
quam  Atalantae  pilas  (ut  sacpius  solemns  dicere)  dam- 
namus.  Neque  enim  aurea  poma  pueriliter  affectamus, 
sed  omnia  in  victoria  cursus  artis  super  naturam  poni- 
mus52;  neque  museum  aut  segetem  berbidam  demetere 
festinamus,  sed  messem  tempestivarn  expectamus. 

CXVIII. 

Occurret  etiam  alicui  proculdubio,  postquam  ipsam 
historian!  nostram  et  inventionis  tabulas  perlegerit,  ali- 

51  ]7or    "  quas"    depending   on  to  make  "  the  course  of  Art  outstrip 
"  particularium,"    I   read    "  quse"  Nature."     It  seems  to  mean ;   "  we 
depending  on  "  exemplis," — follow-  do  not  hasten  to  gather  unripe  re- 
ing  the  Errata  to  the  Ed.  1620.  suits,  but  rest  everything  upon  the 

52  This  is  obscure.     Some  doubt  victory  which  systematic  Art  (such 
the  correctness  of  the  reading,  but  seems    to   be   the    sense  of  Cursus 
there  is  no  authority  for  any  other.  Artis)  will   gain   over    Nature ;    so 
Wood's  translation  of  the  passage  shall  we  obtain  not  the  unfit  moss, 
is  absolutely  opposed  to  the  truth,  or  green  blade  of  corn,  but  the  per- 
as  though  Bacon  would  ever  wish  feet  and  seasonable  harvest." 
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quid  in  ipsis  experimentis  minus  certuni,  vel  omnino 
falsum ;  atque  pro])terea  secuni  fortasse  reputabit,  fun- 
damentis  et  principiis  falsis  et  dubiis  inventa  nostra 
niti.    Verum  hoc  nihil  est ;  necesse  enim  est,  talia  sub 
initiis  evenire.    Simile  enim  est,  ac  si  in  scriptione,  ant 
impressione,  una  forte  litera,  ant  altera,  perperam  po- 
sita  ant  collocata  sit ;  id  enim  legentem  non  multum 
impedire  solet,  qnandoqnidem  errata  ab  ipso  sensn  fa 
cile  corrignntnr.    Tta  etiam  cogitent  homines,  nmlta  in 
historia  natnrali  experimenta  falso  credi  et  recipi  posse; 
qua;  panlo  post  a  cansis  et  axiomatibus  inventis  nicile 
expnnguntnr  et  rejicinntur.     Sed  tamen  verum  est,  si 
in  historia  naturali,  et  experimentis,  magna,  et  crebra, 
et  continna  fuerint  errata,  ilia  nulla  ingenii  ant  artis 
felicitate  corrigi  ant  emendari  i)osse.     Itaque  si  in  his 
toria  nostra  naturali,  quae  tanta  diligentia,  et  severitate, 
et  fere  religione  probata  et  collecta  est,  aliqnid  in  par- 
ticularibus  quandoque  subsit  falsitatis,  aut  erroris;  quid 
tandem   de  naturali   historia  vnlgari,  qua-  pra;   nostra 
tain  negligens  est  et  facilis,  dicendnm  erit  ?  aut  de  phi- 
losophia  et  scientiis  super  hujusmodi  arenas  (vel  syrtes 
potius)  eedificatis?   Itaque  hoc,  quod  diximus,  neminem 

moveat5-*. 

CXIX. 

Occurrent  etiam  in  historia  nostra  et  experimentis 

•r>3  This  is  a  wise  axiom  :  and  ad-  to  accept  the  good,  and  to  eliminate 

ministers   a   rebuke  to   such  eager  the  faults   of  all  who  have  before 

critics    as    Le    Maistre.     We    shall  written  ;  and  so  it  comes  that  most 

have   of  course,  to  notice  continual  works  on  Physics  are  obsolete  in  a 

errors  in  Bacon's  Physical  Know-  few  years.     But  it  is  the  glory  of 

ledge  ;    errors   which   to    us    seem  this  work  that  no  course  of  years 

strange,  but  in  his  day  were  pardon-  can  render  it  obsolete,  and  that  as 

able,  and  sometimes  praiseworthy.  Physical   Sciences    nourish,   it   will 

—These  errors  no  how  vitiate  his  obtain  more  and  more  respect ;  tor 

principles  •  and  no  one  would  more  its  general  principles  will  stand,  and 

cladly  have    corrected   them   than  its   insight  into   Nature    is    deep; 

Bacon   himself.     It  is   one  of  the  and   often   its   very  faults    are   m- 

functions  of  a  growing  Philosophy  structive. 
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plurimse  res ;  primo  leves  et  vulgatoe,  deinde  viles  et 
illiberales,  postremo  nimis  subtiles  ac  mere  speculative, 
et  quasi  nullius  usus :  quod  genus  rerum  hominum  stu- 
dia  avertere  et  alienare  possit. 

Atque  de  istis  rebus,  quae  videntur  vulgatre,  illud 
homines  cogitent ;  solere  sane  eos  adhuc  nihil  aliud 
agere,  quam  ut  eorum,  quao  rara  sunt,  causas  ad  ea, 
quae  frequenter  fiunt,  referant  et  accommodent :  at  ip- 
sorum,  quoe  frequenter  eveniunt,  nullas  causas  inqui- 
rant,  sed  ea  ipsa  recipiant  tanquam  concessa  et  ad- 
missa54. 

Itaque  non  ponderis,  non  rotationis  ccelestium,  non 
ealoris,  non  frigoris,  non  luminis,  non  duri,  non  mollis, 
non  tenuis,  non  densi,  non  liquidi,  non  consistentis, 
non  animati,  non  inaniniati,  non  similaris,  non  dissi- 
milaris,  nee  demum  organici  causas  quserunt ;  sed,  illis 
tanquam  pro  evidentibus  et  manifestis  receptis,  de  cse- 
teris  rebus,  quae  non  tarn  frequenter  et  familiariter  oc- 
currunt.  disputant  et  judicant. 

Nos  vero,  qui  satis  scimus,  nulluin  de  rebus  raris  aut 
notabilibus  judicium  fieri  posse,  multo  minus  res  novas 
in  lucem  protrahi,  absque  vulgarium  rerum  causis,  et 
causaruni  causis  rite  examinatis  et  repertis ;  necessario 
ad  res  vulgarissimas  in  historian!  nostram  recipiendas 
compellimur.  Quinetiam  nil  magis  philosophiae  offe- 
cisse  deprehendimus,  quam  quod  res,  qua?  familiares  sunt, 
et  frequenter  occurrunt,  contemplationem  hominum 
non  morentur  et  detineant,  sed  recipiantur  obiter,  ne- 
que  earum  causse  qua?ri  soleant:  ut  non  saapius  requi- 
ratur  informatio  de  rebus  ignotis,  quam  attentio  in 
notis. 

54    There    is    great    wisdom    in     to   ordinary  life  "  ut   dotetur   vita 
thus  calling  attention  to  "  common     humana   novis  inventis  et  copiis." 
things."      It  is  a  part  of  Bacon's      I.  81. 
system  to  make  Philosophy  useful 

I   2 
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cxx. 

Quod  vero  ad  rcruni  vilitatcin  attinet,  vel  etiani 
turpitudinem,  quibus  (ut  ait  Plinius55)  honos  pnrfandus 
est;  cuj  res,  non  minus  quain  lautissinuv  et  pretiosis- 
siimv,  in  historian!  naturalera  recipieiuUv  sunt.  Neque 
propterea  polluitur  naturalis  Iiistoria :  sol  eniin  a>que 
palatia  et  cloacas  ingreditur,  neque  tanien  polluitur. 
Nos  auteni  non  capitolium  aliquod  aut  pyramidem  ho- 
ininum  superbia*  dedicamus  aut  condimus,  sed  tem- 
plum  sanctum  ad  exemplar  mundi  in  intellectu  liumano 
fundamus.  Itaque  exemplar  sequiniur.  Nam  quicquid 
essentia  (lignum  est,  id  etiam  scientia  dignuni,  qua3  est 
essential  imago''6.  At  vilia  rcque  subsistunt,  ac  lauta. 
Quinetiain,  ut  e  quibusdam  putridis  materiis,  veluti 
musco  et  zibetho,  aliquando  optimi  odores  generantur; 
ita  et  ab  instantiis  vilil)tis  et  sordidis  quandoque  exi- 
mia  lux  et  intbrmatio  cmanant.  Verum  de  hoc  minis 
multa ;  cum  hoc  genus  fastidii  sit  plane  puerile  et 
eifoeminatum. 

CXXI. 

At  de  illo  omnino  magis  accurate  dispiciendum  ; 
quod  plurima  in  historia  nostra  captui  vulgari,  aut 
etiam  cuivis  intellectui,  (rebus  pnrsentibus  assuefacto) 
videbuntur  curiosa?  cujusdam  et  inutilis  subtilitatis. 
Itaquo  de  hoc  ante  omnia  et  dictum  et  dicendum  est. 
Hoc  scilicet ;  nos,  jam  sub  initiis  et  ad  tempus,  tantum 
lncife-ra:"  experimenta,  non  fructifera  quacrere ;  ad  ex- 

55  Riny,  Nat.  Hist.  XI.  2.  Rerum  Knowledge.     Taking  esseutia  in  its 

natura  nusquam  magis  quam  in  mi-  widest  sense,  this  would  stand  for  a 

nimis  tota  est.    Quapropter,  quseso,  description  of  Truth  itself,  as  it  is 

ne   hsec   legentes,   quoniam   ex   his  known  to  us. 

spernunt  multa,  etiam  relata  fastidio  ^  Cf.  I.  70.  99.  117. 

damnent,    cum    in    contemplatione  The  first  period  of  Induction  is  as 

naturae  nihil  possit  videri  superva-  little  fruitful  as  the  seed-sowing  is ; 

cuum.  for  in  Physics,  as  in  all  else,  there  is 

56  A  fine  and  brief  description  of  need  of  "  Faith  and  Patience."    We 
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emplum  creationis  divinse,  quod  saepius  diximus,  quae 
primo  die  lucem  tantum  produxit,  eique  soli  unum  in- 
tegrum  diem  attribuit,  neque  illo  die  quicquam  mate- 
riati  operis  immiscuit. 

Itaque  si  quis  istiusmodi  res  nullius  esse  usus  putet, 
idem  cogitat  ac  si  nullum  etiam  lucis  esse  usum  cen- 
seat,  quia  res  scilicet  solida  aut  materiata  non  sit.  At- 
que  revera  dicendum  est,  simplicium  naturarum  cogni- 
tionem  bene  examinatam  et  definitam  instar  lucis  esse; 
qua?  ad  universa  operum  penetralia  aditum  prrcbet ;  at- 
que  tota  agmina  operum  et  turmas,  et  axiomatum  no- 
bilissimorum  foutes,  potestate  quadam  complectitur,  et 
post  se  trahit ;  in  se  tamen  nou  ita  magni  usus  est. 
Quin  et  literarum  elementa  per  se  et  separatim  nihil 
significant,  nee  alicujus  usus  sunt;  sed  tamen  ad  omnis 
sermon  is  compositionem  et  apparatum  instar  materiae 
primae  sunt.  Etiam  semina  rerum,  potestate  valida, 
usu  (nisi  in  processu  suo)  nihili  sunt.  Atque  lucis  ip- 
sius  radii  dispersi,  nisi  coeant,  beneficium  suum  non 
impertiuntur. 

Quod  si  quis  subtilitatibus  speculativis  offendatur; 
quid  de  scholasticis  viris  dicendum  erit,  qui  subtilitati 
bus  immensum  indulserunt?  Quse  tamen  subtilitates  in 
verbis,  aut  saltern  vulgaribus  notionibus,  (quod  tantun- 
dem  valet)  non  in  rebus  aut  natura  consumpta?  fue- 
runt;  atque  utilitatis  expertes  erant,  non  tantum  in 
origine,  sed  etiam  in  consequentiis :  tales  autem  non 
fuerunt,  ut  haberent  in  pra?sens  utilitatem  nullam,  sed 


must  keep  clear  from  the  impatience  ment  or  wit,  nor  of  words ;  but  a 

which    follows    nothing    but    that  keen  insight  into  facts  ;  a  quickness 

whose  knowledge  brings  immediate  in  detecting  and  rejecting  wrong  in- 

fruit,  or  that  which  produces  only  stances;  a  readiness  at  sifting  and 

the  unprofitable  and  hurtful  thorns  investigating ;  a  sharpness  at  seeing 

of  dispute.  So  Bacon's  "  subtilitas"  resemblances  and  differences ;  a  skill 

in  this  Aphorism  is  not  one  of  argu-  of  classification, 
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per  conscqucns  infinitam  ;  quales  sunt  coc  do  quibus 
loqiiiinur.  Hoc  vero  sciaiit  homines  pro  certo,  omnem 
subtilitatcm  disputationum  et  discursuum  mentis,  si  ad- 
liiheatur  tantum  post  axiomata  inventa,  seram  esse  et 
pnrposteram :  et  subtilitatis  tcnipus  verum  ac  pro- 
prium,  aut  saltern  pnecipuuin,  versari  in  pensitanda 
cxperientia,  et  indo  constituendis  axiomatibus :  nam 
ilia  altera  subtilitas  naturani  prensat  et  captat,  sed 
nimquain  apprehendit  aut  capit.  Et  vcrissiinuni  certe 
est,  quod  de  occasioue  sive  fortuna  dici  solet,  si  trans- 
t'eratnr  ad  naturam:  videlicet,  cam  a  front c  comatam, 
ah  occipitio  calram  rw's. 

Deniquo  de  conteni])tu  in  naturah  historia  rerum 
ant  vnl o-arium,  aut  vilium,  aut  nimis  subtilium,  et  in 

o 

originibus  suis  inutilinm,  ilia  vox  mulierculae  ad  tumi- 
diiin  prinoipem,  qui  petitionem  cjus,  tit  rein  indignam 
et  majcstate  sua  int'eriorein,  abjecisset,  pro  oracnlo  sit; 
Drxinc  ercjo  rt'd'  r.s.sv  •"''•':  quia  ccrtissimuin  est,  imperium 
in  naturam,  si  (piis  linjusinodi  rebus,  ut  nimis  exilibus 
et  ininutis,  vacare  nolit,  nee  obtincri  nee  geri  posse. 

CXXII. 

Occurrit  etiam  et  illud  ;  mirabile  quiddam  esse  et 
durum,  (juod  nos  omnes  sc'ientias  at(jue  omnes  anctores 
simul,  ac  veluti  uno  ictu  et  imj)etu,  sunimoveamus : 
idque  non  assumpto  aliquo  ex  antiquis  in  auxilium  et 
presidium  nostrum,  sed  quasi  viribus  propriis. 

Nos  autem  scimus,  si  minus  sinccra  fide  agere  voln- 
issemus,  non  diflicile  fuisse  nobis,  ista,  qua?  afferuntur, 

•'•8  This  thought  is  found  in  one  a  Hexameter  found  in  Dionysius 
of  the  fables  of  Phaedrus,  v.  8,  on  Cato,  Distich,  de  Moribus  11.26. 
"  Occasio  Depicta."  Also  there  is  (circ.  A.D.4OO.) 

"  Fronte  capillata,  post  est  Occasio  calva." 
This  is  of  course  the  Latin  form  of  the  forelock." 
our  proverb  about "  taking  Time  by  ft9  Told  of  Philip  of  Macedon. 
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vel  ad  antiqua  saecula  ante  Graecorum  tempora,  (cum 
scientise  de  natura  magis  fortasse,  sed  tamen  majore 
cum  silentio,  floruerint ;  neque  in  Grsecorum  tubas  et 
fistulas  ^  adhuc  incidissent)  vel  etiam  (per  partes  certe) 
ad  aliquos  ex  Groecis  ipsis  referre,  atque  astipulationem 
et  honorem  inde  petere :  more  novorum  hominum,  qui 
nobilitatem  sibi  ex  antiqua  aliqua  prosapia,  per  genea- 
logiarum  favores,  astruunt  et  affingunt.  Nos  vero 
rerum  evidentia  freti,  omnem  commenti  et  imposture 
conditionem  rejicimus,  neque  ad  id  quod  agitur  plus 
interesse  putamus,  utrum,  quse  jam  invenientur,  anti- 
quis  olim  cognita,  et  per  rerum  vicissitudines  et  snectila 
occidentia  et  orientia  sint ;  quam,  hominibus  curae  esse 
debere,  utrum  novus  orbis  fuerit  insula  ilia  Atlantis61, 
et  veteri  mundo  cognita. ;  an  iiunc  primum  reperta. 
Rerum  enim  inventio  a  naturae  luce  petenda,  non  ab 
antiquitatis  tenebris  repetenda  est. 

Quod  vero  ad  universalem  istam  reprehensionem 
attinet,  certissimum  est  vere  rem  reputanti,  earn  et 
magis  probabilem  esse,  et  magis  modestam,  quam  si 
facta  fuisset  ex  parte.  Si  enim  in  primis  notionibus 
errores  radicati  non  fuissent,  fieri  non  potuisset,  quin 
nonnulla  recte  inventa,  alia  perperam  inventa  correxis- 
sent.  Sed  cum  errores  fundamentales  fuerint,  atque 
ejusmodi,  ut  homines  potius  res  neglexerint  ac  praeter- 
ierint,  quam  de  illis  pravum  aut  falsum  judicium  fece- 
rint;  minime  minim  est,  si  homines  id  non  obtinu- 
erint,  quod  non  egerint ;  nee  ad  metam  pervenerint, 

(i°  Referring  to  the  music  to  which  the  Greek  armies  were  wont  to  march. 
—  "  anon  they  move 

In  perfect  phalanx  to  the  Dorian  mood 

Of  flutes  and  soft  recorders  :  such  as  raised 

To  height  of  noblest  temper  heroes  old 

Arming  to  battle.  Milton,  Par.  Lost.  I.  549. 

61  See  Plato,  Tim.  25.  a — seqq. 
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quam  non  posuerint  ant  collocarint  ;  neque  viam  emensi 
sint,  quam  non  ingrcssi  sint  ant  tenuerint. 

Atqnc  insolcntiam  rci  quod  attinct  ;  cortc  si  quis 
manus  constantia  atquc  oculi  vigorc  lincam  magis  rec- 
tain,  ant  circulum  inagis  perfectum  so  describere  posse, 
qnam  aliuin  qucmpiam,  sibi  assumat  ;  inducitur  scilicet 
facultatis  comparatio  :  quod  si  quis  asserat,  se,  adhibita 
rcgula,  ant  circmnducto  circino,  lincam  magis  rcctam, 
ant  circulum  magis  perfectum  posse  describere,  quam 
aliquem  alium  vi  sola  oculi  et  maims  ;  is  certe  non  admo- 
(luin  jactator  fuerit.  (^uiu  hoc,  (|iiod  dicimns,  non  soluni 
in  hoc  nostro  couatu  i)rimo  et  inceptive  locum  habet  ; 
sed  etiam  pcrtiuct  ad  eos,  qui  liuic  rei  posthac  incum 
bent.  Xostra  enim  via  inveniendi  scientias  cxanjnat 
fere  ino-enia''-',  ct  non  mnltum  excellentia?  corum  relin- 

O 

quit:  cum  omnia  per  certissimas  regnlas  et  demonstra- 
tiones  transigat.  Itaquc  ha-c  uostra  (nt  strpe  diximus) 
felicitatis  cnjusdam  sunt  potius  quam  facultatis,  et  po- 
tius  temporis  partns  'n  quam  ingenii.  Mst  enim  certe 
casus  aliqnis  non  minus  in  cogitationibus  humanis, 
in  operibus  et  fact  is. 


CXXIII. 

Ttaquc  dicendum  do  nobis  ipsis  quod  illo  per  jocum 
dixit,  pra\sertim  cum  tarn  bene  rein  secet  :  Fieri  non 
jtoti'st  ut  idem  *fnfianf,  </></'  (n/uani,  ct  (jiii  vinum  bi- 
bantM.  At  cncteri  homines,  tarn  vcteres  quam  novi, 
liquorem  biberunt  crudum  in  scientiis,  tan  quam  aquam, 
vel  sponte  ex  intellcctu  manantem,  vel  per  dialecti- 

62  This,  as  we  have  before  notic-  there  is   as    much  play  for  ability 

ed,    has    never   followed   from    the  now,    and   as    strong  a  distinction 

growth     of     Physical    Philosophy,  between  men's  powers,  as  ever  there 

(Cf.  supr.  I.  108.)     Had   an   exact  was. 

Method,  such  as   Bacon  seems  to         83  Cf.  supr.  I.  78.     Also  I.  97. 
have  hoped  for,  been  possible,  this          fi4  The  saying  of  Philocrates  about 

result  might  have  taken  place  :  but  Demosthenes. 
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cam,  tanquam  per  rotas  ex  puteo  haustam.  At  nos 
liquorem  bibimus  et  propinamus  ex  infinitis  confectum 
u vis,  iisque  maturis  et  tempest! vis,  et  per  racemos 
quosdam  collectis  ac  decerptis ;  subinde  in  torculari 
pressis,  ac  postremo  in  vase  repurgatis  et  clarificatis. 
Itaque  nil  mirum,  si  nobis  cum  aliis  non  conveniat. 

CXXIV. 

Occurret  proculdubio  et  illud :  nee  metam  aut  sco- 
pum  scientiarum  a  nobis  ipsis  (id  quod  in  aliis  repre- 
hendimus)  verum  et  optimum  procfixum  esse.  Esse 
enim  contemplationem  veritatis  omni  operum  utilitate 
et  magnitudine  digniorem  et  celsiorem :  longam  vero 
istam  et  sollicitam  moram  in  experientia  et  materia,  et 
rerum  particularium  fluctibus,  mentem  veluti  humo 
affigere,  vel  potius  in  Tartarum  quoddam  confusionis  et 
perturbationis  dejicere ;  atque  ab  abstractae  sapientise 
serenitate  et  tranquillitate  (tanquam  a  statu  multo  di- 
viniore  65)  arcere  et  summovere.  Nos  vero  huic  ration! 
libenter  assentimur ;  et  hoc  ipsum,  quod  innuunt  ac 
prseoptant,  proecipue  atque  ante  omnia  agimus.  Etenim 
verum  exemplar  mundi  in  intellectu  humane  funda- 
mus ;  quale  invenitur,  non  quale  cuipiam  sua  propria 
ratio  dictaverit.  Hoc  autem  pcrfici  non  potest,  nisi 
facta  mundi  dissectione  atque  anatomia  diligentissima. 
Modulos  vero  ineptos  mundorum  et  tanquam  simiolas66, 

65  This  is  both  Platonic  and  Peri-  excellent.     A  knowledge  of  Nature 

patetic.     Cf.  Arist.  Eth.  JNic.  x.  7.  is  also  a  knowledge  of  Truth.     God 

The  /St'oy  deatprjTiKos  was  described  is  its  Author ;  and  by  studying  the 

as   a   state   undisturbed    by   moral  "  Ideas   of  the  Divine  Mind"  we 

storms  or  trials,  in  which  man  by  attain   to  a  conception  of  what  is 

pure  contemplation  approached  the  true.     "  Truth  and  Utility"  rather 

knowledge  of  things   as   they  are,  than    "  Utility  and    Progress"    (as 

not  as  they  seem;  and  grew  more  Macaulay  reads   it)   were    Bacon's 

and  more  like  to  the  Divine  Na-  watchwords.     Cf.  supr.  I.  81. 

ture,  whose  whole   Being  (accord-  f>6  "  Buffooneries."     The  word  is 

ing  to  Aristotle)  is  contemplative,  not  Latin. 
Bacon's  answer  to  this  objection  is 
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quas  in  philosophiis  phantasia?  hominum  cxtruxenmt, 
oiiiiiino  dissipandas  edicimus.  Sciant  itaque  homines, 
(id  quod  superius  diximus)  quantum  intersit  inter  hu- 
mamr  mentis  idola  et  divinae  mentis  ideas67.  Ilia  enim 
nihil  aliud  sunt  quam  abstractiones  ad  placitum68:  has 
antem  sunt  vera  signacula  creatoris  super  creaturas, 
]>rout  in  materia  per  lineas  veras  et  exqnisitas  impri- 
muntur  et  tenninantur.  Itaque  ipsissima?  res  sunt  (in 
hoc  genere)  veritas  et  utilitas  ;  atque  opera  ipsa  pluris 
facienda  sunt,  quatenus  sunt  veritatis  pignora,  quam 
propter  vita-  commoda69. 

cxxv. 

Occurret  fortasse  et  illud  :  nos  tanquam  actum 
agero  ;  atque  antiquos  ipsos  eandem,  quam  nos,  viam 
tenuisse"0.  Itaque  verisimile  putabit  quispiam  etiam 
nos,  post  tantum  motum  et  molitionem,  deventuros 
tandem  ad  aliquam  ex  illis  philosophiis,  qu;v  apud  anti- 
(pios  valuerunt.  Nam  et  illos  in  meditationum  suarum 
j)rincipiis  vim  et  copiam  magnam  exemplorum  et  par- 
ticularium  j)aravissc ;  atque  in  commentaries,  per  locos 
et  titulos,  digcssisse ;  atque  hide  philosophias  suas  et 
artes  confecisse,  et  postea,  re  comperta,  pronuntiasse ; 
et  exempla  ad  fidcm  et  docendi  lumen  sparsim  addi- 
disse;  sed  particular! um  notas,  et  codicillos,  ac  com- 
mentarios  suos  in  lucem  edere,  supervacuum  et  moles- 
turn  putassc :  ideoque  fecisse,  quod  in  trdificando  fieri 
solet ;  nempe  post  acdificii  structuram,  machinas  et 


67  Cf.  supr.  I.  23.  ledge  of  God's  World.     The  use- 

68  Cf.  supr.  1. 104.  fulness,  the  "  vitae  commoda,"  will 
r>9  This    passage    defends    Bacon  follow  naturally. 

from  any  charge  of  utilitarianism.  '"°  This  is  met  also  above,  I.  104, 

Results  of   Physical  Science   must  105. 

be   first   sought,  because  they  are  Cf.  also  on  this  point  Hallam's 

pledges    of    Truth — because    they  Lit.   of  Europe,  part  III.  chap.  iii. 

shew  that  we  are  gaining  some  know-  §  45. 
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scalas  a  conspectu  amovisse.  Neque  aliter  factum 
esse  credere  certe  oportet.  Verum  nisi  quis  omnino 
oblitus  fuerit  eorum,  quoe  superius  dicta  sunt,  huic 
objectioni  (aut  scrupulo  potius)  facile  respondebit. 
Formam  enira  inquirendi  et  inveniendi  apud  antiquos 
et  ipsi  profitenmr,  et  scripta  eorum  prse  se  ferunt.  Ea 
autem  non  alia  fuit,  quam  ut  ab  exemplis  quibusdam 
et  particularibus  (additis  notionibus  communibus,  et 
fortasse  portione  nonnulla  ex  opinionibus  receptis,  quae 
maxime  placuerunt)  ad  conclusiones  maxime  generales 
sive  principia  scientiarum  advolarent ;  ad  quorum  veri- 
tatem  immotam  et  fixam,  conclusiones  inferiores  per 
media  educerent  ac  probarent;  ex  quibus  artem  con- 
stituebant.  Turn  demum  si  nova  particularia  et  ex- 
empla  mota  essent  et  adducta,  quse  placitis  suis  refra- 
garentur ;  ilia  aut  per  distinctiones,  aut  per  regularum 
suarum  explanationes,  in  ordinem  subtiliter  redigebant ; 
aut  demum  per  exceptiones  grosso  modo  summove- 
bant :  at  rerum  particulariurn  non  refragantium  causas 
ad  ilia  principia  sua  laboriose  et  pertinaciter  accommo- 
dabant 71.  Verum  nee  historia  naturalis  et  experientia 
ilia  erat,  quam  fuisse  oportebat  (longe  certe  abest),  et 
ista  advolatio  ad  generalissima  omnia  perdidit. 

CXXVI. 

Occurret  et  illud ;  nos,  proptcr  inhibitionem  quau- 


71  This  is  an  evil  against  which  found  in  the  way  in  which  Astrono- 

Bacon  struggled  hard.     And  even  mers  noticed  the  perturbations  of 

now  there  is  peril  from  "  the  spirit  Uranus — facts  which  apparently  mi- 

of  System"— men  find  it  so  hard  to  litated  against  the  Laws  of  Planeta- 

he  honest :  and  when  they  have  ar-  ry  Motion.     They  did  not  explain 

rived  at  the  rest  and  quiet  of  a  defi-  away  the  fact ;  but  sought  its  cause, 

nite  Law,  the  temptation   to   shut  and  so  discovered  Neptune.     The 

their  eyes  against  whatever  seems  induction  that  had  taught  men  the 

opposed  to  it,  is  immense.     Of  the  Law  of  Gravity  was  too  strong  to 

better  way  of  regarding   "  excep-  be  overthrown  by  an  apparent  "  In- 

tions"  a  very  good  instance  is  to  be  stantia  in  contrarium." 
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dam  pronuntiandi,  et  principia  certa  ponendi,  donee 
per  medios  gradus  ad  generalissima  rite  perventum  sit ; 
suspensionem  quandam  judicii  tueri,  atque  ad  acatalcp- 
fiiam  rem  deducere  "2.  Nos  vero  non  acatalepsiam,  sed 
eucatalepsiam  meditamur  et  proponimus :  sensui  enim 
non  derogamus,  sed  ministramus ;  et  intellectum  non 
contemnimus,  sed  rcgiinus.  Atque  niclius  est  scire 
quantum  opus  sit,  et  tamen  nos  non  penitus  scire 
putare,  quam  penitus  scire  nos  putare,  et  tamen  nil 
eorum,  qua)  opus  est,  scire  ;;5. 

CXXVII. 

Etiam    dubitabit    quispiam    potius    quam    objiciet ; 

utruin  nos  dc  naturali  tantum  philosophia,  an  ctiam 
de  scientiis  reliquis,  logicis,  ethicis,  politicis,  secundum 
viam  nostrum  perficiendis,  loquamur  "4.  At  nos  certe 


"-  Cf.  suj)r.  I.  89.  To  this  ob 
jection  an  answer  is  to  be  found  in 
such  sayings  of  Bacon's  as  "  If  a 
man  will  begin  with  certainties,  he 
shall  end  in  doubts ;  but  if  he  will 
be  content  to  begin  with  doubts,  he 
shall  end  in  certainties."  Adv.  of 
Learning,  p.  51 . 

~;t  In  this  Bacon  must  have  had  the 
flpvvtia  of  Socrates  before  his  eyes. 
See  Apol.  Socr.p.2i  &c.  The  Know 
ledge  of  our  Ignorance  is  one  of  the 
chief  and  best  forms  of  Knowledge  : 
and  one  which  grows  upon  wise 
men:  as  we  see  in  the  case  of  Sir 
Isaac  Newton,  and  his  saying  that 
"  he  felt  like  a  child  gathering  peb 
bles  on  the  shore  of  an  infinite 
ocean,"  &c. 

"4  "What  are  the  limits  of  this  Me 
thod  ?  As  it  is  intended  to  be  purely 
Instrumental,  why  should  it  not  be 
applicable  to  all  subjects  of  Human 
Knowledge?  Not  that  Bacon  would 
have  dreamed  of  superseding  Reve 
lation,  as  the  Positivists  would  do, 


and  declare  that  he  wished  to  do  : 
but  that  for  all  things  which  God 
has  given  Man  to  learn  for  himself, 
this  Method  is  the  best  and  surest. 
And  though  the  Method  now  in  use 
is  not  exactly  such  as  Bacon  ex 
pected,  still  his  observations  here 
are  perfectly  just,  and  apply  to  it. 
"\Ve  may  discuss  inductively  Logic, 
as  the  Analysis  of  certain  Intellec 
tual  Phenomena  :  Ethics,  as  the 
study  of  our  Moral  Nature — (due 
regard  being  had  to  (Jod's  revealed 
will  on  certain  Moral  questions) : 
Politics,  as  the  study  of  the  combi 
nations  of  the  Civil  and  the  Social 
Life.  The  first  of  these  is  now  ra 
ther  Psychology,  and  (to  a  certain 
extent)  Pathology,  than  Logic — and 
we  need  not  fear  any  attempt  to 
confuse  Intellect  with  Brain,  and  so 
to  introduce  a  materialist  view  of 
our  Mental  Powers;  and  perhaps 
no  more  legitimate  sphere  for  Mo 
dern  Induction  can  be  found  than 
this.  The  Constitution  of  Man's 
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de  universis  haec,  quae  dicta  sunt,  intelligimus :  atque 
quemadmodum  vulgaris  logica,  quae  regit  res  per  syllo- 
gismum,  non  tantuin  ad  naturales,  sed  ad  omnes  scien- 
tias  pertinet ;  ita  et  nostra,  quae  procedit  per  inductio- 
nem,  omnia  complectitur.  Tarn  enim  historian!  et 
tabulas  inveniendi  conficimus  de  ira,  metu,  et  verecun- 


Intellectual  Nature  is  based  on  cer 
tain  almost  invariable  laws  ;  and  the 
differences  are  usually  those  of  de 
gree,  not  of  kind,  and  here  the  re 
searches  of  Medicine  and  of  Philo 
sophy  combine. 

For  the  second  subject,  Ethics, 
it  is  almost  enough  to  refer  to  Bi 
shop  Butler's  sermons ;  which  are 
throughout  a  successful  application 
of  the  Inductive  principle.  Upon 
this  part  of  its  application  the  Sta 
tistics  so  diligently  gathered  during 
the  last  few  years  will  have  great 
effect;  so  long  as  men  keep  from 
the  error  of  trusting  only  to  "  Moral 
Averages."  On  this  bear  all  records 
of  crime,  as  well  as  all  chronicles  of 
virtuous  and  heroic  deeds.  At  the 
same  time,  lest  we  should  be  tempt 
ed  to  fall  into  a  Necessitarian  view 
of  Morals  (than  which  nothing, 
can  be  more  fatal  to  a  good  life,  and 
moral  improvement)  we  have  the 
continual  mystery  of  the  Human 
Will  before  us.  Who  shall  reduce 
its  action  to  exact  calculable  rules  ? 
Who  shall  affirm  the  amount  and 
kind  of  motive  required  for  even  the 
selfsame  act  in  two  different  per 
sons.  Experiment  too  is  very  diffi 
cult  in  Morals ;  and  from  the  hid 
den  nature  of  each  man's  "heart"- 
(by  which,  we  take  it,  is  meant  the 
internal  motive  power  causing  Mo 
ral  Actions) — observation  is  almost 
as  difficult.  Still  much  may  be 
done  even  here.  And  the  Statistics 
mentioned  above  are  a  definite  ex 
pression  of  certain  facts  in  our  So 


cial  economy,  and  belong  to  an  in 
termediate  position  between  Morals 
and  Social  IIoXtrtKr}.  Nor  is  there 
any  more  ground  for  objecting  to 
"  Moral  Averages"  as  in  themselves 
levelling  men  ;  than  there  would  be 
for  saying  that  the  Statistics  of  the 
averages  of  life  determined  the 
time  of  any  individual's  death.  The 
only  question  of  any  difficulty  re 
specting  an  Inductive  treatment  of 
Morals  seems  to  be  this — Does  such 
a  treatment  mean  that  there  are  no 
a  priori,  i.  e.  no  revealed  principles 
of  Moral  guidance  ?  It  does  not 
seem  so  at  first  sight :  though,  like 
all  investigations  into  "intermediate 
Axioms,"  or  "  Second  Causes,"  it 
must  have  a  tendency  towards  lead 
ing  men  to  rely  on  observation,  and 
to  forget  the  revealed  Will  of  God. 
For  Bacon's  more  expanded  views 
on  Morals  see  De  Augm.  Scient. 
Bk.vii.  Cf.  also  supr.  I.  80 ;  and 
Hallam's  Lit.  of  Europe,  part  III. 
chap.  iii.  §  67 — 75 ;  also,  Whewell 
on  Induction,  p.  77. 

For  the  third  subject,  Politics,  we 
have  the  facts  of  History  for  the 
past,  and  observation  for  the  pre 
sent.  A  very  difficult  matter,  though, 
it  is  to  rectify  our  Political  princi 
ples  :  for  nothing  in  this  world  is  so 
full  of  error,  or  leads  to  so  grave 
results  as  an  attempt  to  draw  out 
parallels  in  History,  where  the  cases 
are  apparently,  and  not  really,  ana 
logous.  See  also  Mill's  Logic,  Bk. 
VI.  chap.  ix.  See  Arnold's  Thuc. 
vol.  I.  App. 
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dia,  ct  similibus;  ac  etiain  de  excmplis  rerum  civilium: 
nee  minus  de  motibus  inentalibus  memoria?,  composi- 
tionis  ct  divisionis,  judicii,  et  rcliquoruin,  quam  de 
calido  et  frigido,  aut  luce,  aut  vegetatione,  aut  simili 
bus.  Sed  tamen  cum  nostra  ratio  mterpretandi,  post 
historiam  prseparatam  et  ordinatam,  nou  mentis  tantum 
motus  et  discursus,  (ut  logica  vulgaris)  sed  et  rerum 
naturam  intueatur ;  ita  mentem  regimus,  ut  ad  rerum 
naturam  se,  aptis  per  omnia  modis,  applicare  possit. 
Atque  propterea  multa  et  di versa  in  doctrina  interpre- 
tationis  pra>cipimus,  quac  ad  subjecti,  de  quo  inquirimus, 
qualitatem  et  conditionem,  moduin  inveniendi  nonnulla 
ex  parte  applicent. 

CXXVIII. 

At  illiul  de  nobis  ne  dubitare  quidem  fas  sit;  utruni 
nos  philosophiam  et  artes  et  seientias,  quibus  utiinur, 
destruere  et  demoliri  cu})iamus  :  contra  enini,  earum  et 
usum  et  cultum  et  lionores  libenter  amplectimur.  Ne- 
que  enim  ullo  modo  officimus,  quin  istae,  quac  invalu- 
erunt,  et  disputationes  alant,  ct  sermones  ornent,  et  ad 
professoria  munera  ac  vitsc  civilis  compendia  adbibean- 
tur  et  valeant ;  dcnique  tanquam  numismata  quaedam, 
consensu  inter  homines  recipiantur75.  Quinetiam  sig- 
nificamus  aperte  ea,  quae  nos  adducimus,  ad  istas  res 
non  multum  idonea  futura;  cum  ad  vulgi  captum  de- 
duci  omnino  non  possint,  nisi  per  effecta  et  opera  tan- 
turn.  At  hoc  ipsum,  quod  de  affectu  nostro  et  bona 
voluntate  erga  scientias  receptas  dicimus,  quam  vere 
profiteamur,  scripta  nostra  in  publicum  edita  (praesertim 
libri  De  progressu  scientiarum)  fidem  faciant.  Itaque 
id  verbis  amplius  vincere  non  conabimur.  Illud  interim 
constanter  et  diserte  monemus,  his  modis,  qui  in  usu 

76  Cf.  Preface.     Also  supr.  I.  35. 
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sunt,  nee  magnos  in  scientiarum  doctrinis  et  contem- 
platione  progressus  fieri,  nee  illas  ad  amplitudinem 
operum  deduci  posse. 

CXXIX. 

Superest  ut  de  finis  excellentia  pauca  dicamus.  Ea 
si  prius  dicta  fuissent,  votis  similia  videri  potuissent : 
sed  spe  jam  facta,  et  iniquis  pnejudiciis  sublatis,  plus 
fortasse  ponderis  habebimt.  Quod  si  nos  omnia  perfe- 
cissemus  et  plane  absolvissemus,  nee  alios  in  partem  et 
consortium  laborum  subinde  vocaremus  ;  etiam  ab  hu- 
jusmodi  verbis  abstinuissemus,  ne  acciperentur  in 
praedicationem  meriti  nostri.  Ciim  vero  aliorimi  in- 
dustria  acuenda  sit,  et  animi  excitandi  atque  accen- 
dendi ;  consentaneum  est,  nt  qusedam  hominibus  in 
mentem  redigamus. 

Primo  itaque,  videtur  inventorum  nobilimn  intro- 
ductio  inter  actiones  liumanas  longe  primas  partes 
tenere :  id  quod  antiqua  soccula  judicaverunt.  Ea 
enim  rerum  inventoribns  divinos  honores  tribuerunt : 
iis  autem,  qui  in  rebus  civilibus  nierebantur,  (quales 
erant  urbium  et  imperiorum  conditores,  legislatores, 
patriarum  a  diuturnis  malis  liberatores,  tyrannidum 
debellatores,  et  his  similes)  heroum  tantum  honores 
decreverunt.  Atque  certe  si  quis  ea  recte  conferat, 
justum  hoc  prisci  saeculi  judicium  reperiet.  Eteniin 
inventorum  beneficia  ad  universum  genus  humanum 
pertinere  possunt ;  civilia  ad  certas  tantummodo  homi- 
num  sedes:  hsec  etiam  non  ultra  paucas  aetates  durant; 
ilia  quasi  perpetuis  temporibus.  Atque  status  emen- 
datio  in  civilibus  non  sine  vi  et  perturbatione  plerum- 
que  procedit :  at  inventa  beant,  et  beneficium  deferunt 
absque  alicujus  injuria  aut  tristitia. 

Etiam  inventa  quasi  novae  creationes  sunt,  et  di vino- 
rum  operum  imitamenta,  ut  bene  cecinit  ille : 
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IViinum  frugiferos  foetus  mortalibus  a^gris 
Dididerunt  quondam  prsestanti  nomine  Athense  : 
Et  RECREAVERUXT  vitam,  legesque  rogarunt.76 

Atque  videtur  notiitu  dignuin  in  Salomone ;  quod 
cum  imperio,  auro,  magnificentia  operum,  satellitio,  fa- 
inulitio,  clause  iusuper,  et  nominis  claritate,  ac  summa 
hominum  admiratione  rloreret ;  tanien  iiihil  horuni 
delegerit  sibi  ad  gloriam,  sod  ita  pronuntiaverit :  Glo- 
riam  Dei  cw,  ct'larc  ran  ;  yloriain  reyis,  investigare 
rent" . 

Rursus  (si  ])lacot)  reputet  (juispiain,  quantum  intersit 
inter  hominum  vitam  in  excultissima  quapiam  Europai 
provincia,  et  in  regione  aliqua  nova*  India:  maxime  fera 
et  barbara :  eas  tantum  ditl'erre  existimabit,  ut  merito 
lioin/iK'iii  lunniiti  l)>'//nt  r.v.xr78,  non  solum  j)roj)ter  auxi- 
lium  et  beneticium,  sed  etiam  ])er  status  comparatio- 
nem,  recto  dici  possit.  Atque  hoc  non  solum,  nou  coe- 
luin,  non  corpora,  sed  artes  pnvstant. 

Rursus,  vim  et  virtutem  et  consequentias  rerum 
inventarum  notare  juvat;  qua)  non  in  aliis  manifestius 
occurrunt,  quain  in  illis  tribus,  qute  antiquis  incognitae, 
et  quarum  primordia,  licet  recentia,  obscura  et  ingloria 
sunt:  artis  niniirum  imprimendi,  pulvcris  tormentarii, 
et  acus  nautica1.  I  hoc  enim  tria,  rerum  faciem  et  sta- 
tum  in  orbe  ten-arum  mutaverunt  :  ])rimum,  in  re  lite- 
raria;  secundum,  in  re  bellica;  tertium,  in  navigatio- 
nibus ;  unde  innumerae  rerum  mutationes  sequutas 
sunt;  ut  non  imperitim  alicjiiod,  non  secta,  non  stella 

76  Lucret.vi.  I.   In  the  original  it  Epist.  x.  104.  (al.  114.)    Bacon  has 

is  "Priime"    for   "  Priinum,"  and  expanded  the  meaning  of  the  saying 

"prseclaro"  for  "pncstanti."  (according  to  his  wont)  beyond  its 

"7  Prov.  xxv.  2.  original     extent.       See    Zenobius, 

7s  "  Homo  homini  Deus,  si  suum  Cent.  i.  91.  in  Gaisford's  Paroemio- 

ofticium  sciat."     An  Aphorism   of  graphi  Grseci,  where  the  proverb  is 

Caecilius  Comicus  apud  Symmach.  * Avdpwrros  dvdpwnov  baipoviov. 
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majorem  efficaciam  et  quasi  influxuin  super  res  huma- 
nas  exercuisse  videatur,  quani  ista  mecbanica  exercue- 
runt. 

Pra?terea  non  abs  re  fuerit,  tria  bominum  ambitionis 
genera  et  quasi  graclus  distinguere.  Primum  eorum, 
qui  propriam  potentiam  in  patria  sua  amplificare  cupi- 
unt ;  quod  genus  vulgare  est  et  degener.  Secundum 
eorum,  qui  patria;  potentiam  et  imperium  inter  buma- 
num  genus  amplificare  nituntur :  illud  plus  certe  babet 
dignitatis,  cupiditatis  baud  minus.  Quod  si  quis  bu- 
mani  generis  ipsius  potentiam  et  imperium  in  rerum 
universitatem  instaurare  et  amplificare  conetur ;  ea 
proculdubio  ambitio  (si  modo  ita  vocanda  sit"!))  reliquis 
et  sanior  est  et  augustior.  Hominis  autem  imperium 
in  res  in  solis  artibus  et  scientiis  ponitur :  naturoe  enim 
non  imperatur,  nisi  parendo80. 

Prseterea,  si  unius  alicujus  particularis  invent!  utili- 
tas  ita  homines  affecerit,  ut  cum,  qui  genus  bumanum 
universum  beneficio  aliquo  devincire  potuerit,  bomine 
majorem  putaverint  ;  quanto  celsius  videbitur,  tale 
aliquid  invenire,  per  quod  alia  omnia  expedite  inveniri 
possint  ?  Et  tamen  (ut  verum  omnino  dicamus)  quenl- 
admodum  luci  niagnam  babcmus  gratiam,  quod  per 
earn  vias  inire,  artes  exercere,  legere,  nos  invicem 
dignoscere  possimus,  et  nibilominus  ipsa  visio  lucis  res 
prsestantior  est  et  pulcbrior,  quam  multiplex  ejus  usus : 
ita  certe  ipsa  contemplatio  rerum,  prout  sunt,  sine 
superstitione  aut  impostura,  errore  aut  confusione,  in 


79  Bacon    is    perhaps    right    in  allusion  to   the  description  of  the 
doubting    whether    Ambition    can  qualities  of  a  good  general.     Livy, 
fairly  be  stretched  so  as  to  include  xxi.  4.    "  ingeniurn  idem  ad  res  di- 
this  third  head.     Surely  its  object  versissimas,  parendum  atque  impe- 
must  be  in  reality  "  power  for  one-  randum."    "  He  only  conquers  who 
se"-  has  learnt  how  to  obey." 

80  Cf.  supr.   I.  3.      This    is   an 

K 
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se  i]>sa  magis  digna  est,  quam  nniversus  inventorum 

fructus. 

Postremo,  siquis  depravationem  scientiarum  ct  ar- 
tium  ad  malitiain  ct  luxuriam,  et  similia,  objecerit  ;  id 
nemincni  moveat81.  Illud  enim  do  omnibus  mundanis 
bonis  dici  potest,  ingcnio,  fortitudine,  viribus,  forma, 
divitiis,  luce  ipsa,  et  reliquis.  Recupcret  modo  genus 
humanum  jus  stium  in  naturam,  quod  ei  ex  dotatione 
divina  conipetit  ;  et  detur  ei  copia:  usum  vero  recta 
ratio  et  sana  religio  gubernabit. 

cxxx. 

Jam  vero  tempus  est,  ut  artem  ipsam   interpretandi 
naturam  proponamus  :    in  qua  licet  nos  utilissima  et 
verissima   prsecepisse   arbitremur,  tamen   necessitatem 
ri  absolutam  (ac  si  absqne  ea  nil  agi  possit)  aut  ctiani 
piM-fcctioneni  11011  attribnimus.      Kteniin  in  ea  opinione 
suinus  ;    si    justam    natunv    et    experientirc    historian! 
pni'sto  habercnt  homines,  atqne  in  ea  sedulo  versaren- 
tur;  sibique  duas  res  imperarc  possent  ;  unam,  ut  re- 
ceptas  opiniones  et  notiones  dq)onorent  ;   alteram,  ut 
niontem  a  generalissimis  ct  proximis  ab  illis  ad  tempus 
cohiborcnt;  fore  ut  ctiani  \i  propria  et  genuina  mentis, 
absque  alia  arte,  in  fonnam  nostram  interpretandi  inci- 
dere  possent.      Kst  enim  interprctatio  vernm  et  natu 
ral  e  opus  mentis,  demptis  iis,  qutt  obstant  :   sed  tamen 
omnia  certe  per  nostra  prrcccpta  erunt  magis  in  pro- 
cinctu,  et  multo  firmiora. 

Neque  tamen  illis  nihil  addi  posse  affirmamus:  sed 
contra,  nos,  qui  mentem  respicimus,  non  tantum  in  fa 
cilitate  propria,  sed  quatenus  copulatur  cum  rebus,  ar- 


81  This  is   the  ordinary  topic  of     rayaQa    8ia   TO    TroXXoTy 
all     cavillers.       As     Aristotle    has      /3Xa£ar    an    avra>V     f}8ij    yap 
noticed   of  it,    Eth.  Nic.   I.  iii.  3-      UTTO>\OVTO  8ia  TT\OVTOV,  trtpoi  8e  81 


nva 
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tern  inveniendi  cum  inventis  adolescere  posse,  statuere 
debemus 82. 


82  This  passage  has  been  wrongly 
given  in  translations.  It  simply 
means  that  "  we,  who  regard  the 
connection  between  the  Mind  and 
things,  ought  to  allow  the  possibi 
lity,  nay,  more,  the  probability,  that 
as  Knowledge  grows,  the  Method 
of  obtaining  Knowledge  will  grow 
also.''  Cf.  supr.  I.  104.  and  Adv. 
of  Learning,  p.  189.  (where  he  is 
speaking  of  Topics.  "  In  these  it 
holdeth,  Ars  inveniendi  adolescit 
cum  Inventis  ;  &c."  D.  Stewart, 


Philosophy  of  the  Human  Mind, 
Introd.  II.  §  2,  quotes  this  passage, 
while  speaking  of  the  experience  of 
each  person  being  put  into  system  : 
such  method  (i.  e.)  of  science,  that 
each  successive  generation  may  pro 
fit  by  its  predecessors,  and  advance 
steadily.  This  is  now  done  in  some 
subjects ;  such  (e.  g.)  as  Mathema 
tics,  in  which  beginners  now  almost 
outstrip  the  whole  knowledge  of 
men  a  century  ago. 


K  2 


LTBER   SECUNDUS 

APHORISMOltrM' 

DE 

I  NTERPRETATIOXE  NATURE, 

SIVE 

DE  REGNO  HOMINIS. 


AMIORISMUS  T-. 

SUPER   datum   corpus   novam   iiaturani,   sive   novas 
naturas  gcncrare  et  superimlucere,  opus  et  hitentio  cst 


i  If  the  "  Aphorisms"  of  the  first 
Book  were  by  no  means  "  breves 
esedemque  sparse,  nee  methodo  re- 
vincta-  sententkr,"  (I.  86),  still  less 
are  they  such  here :  for  in  this  Book 
they  are  long  chapters. 

-  These  Aphorisms  are  very  ob 
scure,   and   it   is   doubtful  how  far 
their  'main  object,  the  discovery  of 
Forms,  is  practicable.    Bacon's  lan 
guage  is  not  free  from  the  techni 
calities  of  the  Schools,  nor  are  his 
thoughts  at  all  clear;    nor  do  his 
illustrations   carry   us    far   towards 
the   end   he   puts    before    himself. 
With  all  this,  no  one  ought  to  un 
derrate  the  value  of  these  Chapters ; 
for  they  are  full  of  most  useful  mat 
ter:  and  Bacon's  accounts  of  Latent 
Process  and  Structure  are  excellent. 
The  Morning  Star,  though  it  be 


longs  "  better  to  the  dawn,"  is  yet 
"last  in  the  train  of  Night;"  and 
we  must  expect  obscurities. 

Even  those  who  have  not  the  pa 
tience  to  read  through  the  twenty- 
seven    "  Prerogatives    among    In 
stances,"   ought    to    endeavour   to 
make  themselves  masters  of  these 
first   twenty  Aphorisms  ;    for  they 
were  intended  by  Bacon  to  illustrate 
and  expand  the  statements  made  at 
the  opening  of  the  work,   (Bk.   I. 
I_3>  &c>),  and   are  clearly  meant 
to  give  us  a  concise  view  (with  an 
example)  of  the  End  and  Method, 
for  which  he  has  been  preparing  us 
throughout  Bk.  I.  And  no  one  who 
cares  to  understand  Bacon's  objects 
and  system  can  omit  them.     As  to 
the  objections  that  the  end  is  quite 
unattainable,  and  that  the  Method 
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humanse  potential.  Datse  autem  naturae  formam,  sive 
differentiam  veram,  sive  naturam  naturantem,  sive  fon- 
tem  emanationis  (ista  enim  vocabula  habemus,  quse  ad 
indicationem  rei  j)roxime  accedunt)  invenire,  opus  et 
intentio  est  humanae  scientiae4.  Atque  his  operibus 
primariis  subordinantur  alia  opera  duo  secundaria  et 
inferioris  notse;  priori,  transformatio  corporum  concre 
te  rum  de  alio  in  aliud,  intra  terminos  possibiles ;  poste 
riori,  inventio,  in  omni  generatione  et  motu,  latentis 
processus5  continuati  ab  efficiente  manifesto,  et  materia 
manifesta,  usque  ad  formam  inditam ;  et  inventio  simi- 
liter  latentis  schematismi 6  corporum  quiescentium,  et 
non  in  motu. 


is  obsolete — for  the  first,  it  is 
enough  to  say  that  if  the  end  is  un 
attainable,  still  it  was  a  noble  theory 
of  "Knowledge  andPower,"and  that 
the  means  which  he  explains  are 
constantly  used  to  this  day  for  the  dis 
covery  of  new  Truths.  And  the  Me 
thod,  even  if  it  were  obsolete  (which 
is  not  really  the  case),  is  the  basis  of  all 
modern  Method  of  Induction  :  and 
no  Physical  student  ought  to  ignore 
the  bold  and  clear  statements  which 
roused  men  to  think  for  themselves 
on  this  matter,  and  led  to  the  glori 
ous  developments  of  the  genius  of 
Newton  and  of  Modern  Chemis 
try.  As  to  the  objection  against 
Bacon's  credulity  and  error  in  his 
Physical  statements  and  questions, 
it  is  enough  to  quote  as  his  apology 
the  remarks  of  Seneca ;  Veniet  tern- 
pus,  quo  ista  qua?  nunc  latent  in  lu- 
cem  dies  extrahat,  et  longioris  aevi 
diligentia :  ad  inquisitionem  tanto- 
rum  setas  una  non  sufficit.  Veniet 
tempus,  quo  posteri  nostri  tarn 
aperta  nos  nesciisse  mirentur."  Sen. 
Quaest.  Nat.  vii.  25. 

3  The  extent  of  Human  Power  is 
limited  only  by  the  condition  of  its 


being  exercised  in  conformity  with 
the  Laws  of  Nature,  (Herschel's 
Discourse) :  but  "  the  generation  of 
New  Natures"  seems  to  point  to 
more  than  this.  What  Bacon  meant 
may  be  well  illustrated  by  reference 
to  his  New  Atlantis,  where  "  the 
Brethren  of  Solomon's  House"  are 
engaged  upon  the  search  after  such 
New  Natures.  I  suppose  the  making 
of  Bread  would  be  a  homely  case, 
or  of  Gunpowder,  or  of  many  che 
mical  and  medicinal  combinations. 
And  the  principle  of  Human  Power 
seems  to  be  the  application  of  the 
Powers  of  Nature  to  the  uses  of 
Man.  We  must  recollect  that  many 
of  our  most  mighty  discoveries  of 
Power  are  not  discoveries  of  New 
Natures,  but  applications ;  as  the 
uses  of  Steam,  or  the  discovery  of 
the  Electric  Telegraph. 

4  The  end  of  Human  Knowledge, 
the  "  Discovery  of  Forms,"  is  best 
discussed  separately.    See  Aph.  E. 

5  For   Latent  Process,   see   infr. 
II.  6. 

6  For  Latent  Structure,  see  infr. 
II.7. 
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II. 

Quaiii  infeliciter  se  habeat  scientia  humana,  qurc  in 
iisu  est,  etiam  ex  illis  liquet,  qtur  vnlgo  assenintur. 
Recte  ponitiir;  Vere  scirc,  csse  per  causas  xcire' '.  Etiam 


7  'Eiria-Taadai  oli>p.(6a  urav  TTJV 
T  alriav  aiup.(6a  -yivaxjKfiv,  81  fjv  TO 
IT  pay  pa  ((TTIV,  on  (Kfivov  alria  ttrn. 
Arist.  Anal.  Post.  I.  ii.  These  are 
the  four  Aristotelian  <!pxa' — (T)  tne 
Material,  17  uAr;  or  TO  vnoKfiptvov. 
(2)  The  Formal,  TO  ri  rjv  fivai:  (3) 
The  Efficient,  19  dpx1?  ^fv  *1  K^11(TLS  '• 
(4)  The,  Final,  TO  nv  (vcxa.  Cf.  Ar. 
Metaph.  II.  2.  For  what  is  really 
meant  by  "  cause"  and  "  effect," 
and  for  the  ignorance  of  Man  as  to 
the  real  nature  of  Antecedents  and 
of  their  connection  with  their  Con 
sequents,  see  1).  Stewart's  Philoso 
phy  of  the  Human  Mind,  chap.  i. 
§  2,  and  note  C  on  the  same  place. 

Of  these  four  causes,  Bacon  con 
siders  that  three  are  legitimate  ob 
jects  for  study  and  for  discovery 
of  Truth  ;  the  fourth  he  regards  as 
harmful.  By  the  Material  cause  is 
meant  the  Material  Elements  or 
particles  of  which  a  body  is  com 
posed.  Investigation  into  this  will 
be  that  of  the  Chemists  when  they 
seek  for  simple  substances.  The  For 
mal  cause  is  the  principle  or  power, 
whatever  it  is,  which  makes  each 
thing  that  is  generated  in  the  world 
keep  within  its  own  limits— as,  e.  g. 
it  would  be  the  "  Form"  that 
obliges  a  grain  of  wheat  to  expand 
into  the  stalk  and  ear  of  "Wheat,  and 
not  of  Barley.  By  the  Efficient 
cause  we  usually  mean  all  the  lower 
motive  causes  (the  will  of  God  and 
the  Formal  Causes  being  regarded 
as  the  higher  motives)— thus  the 
hand  of  the  sower,  the  soil,  the 
dews,  &c.  would  be  efficient  Causes 
of  the  growth  of  the  grain  of  wheat. 
And  the  Final  Cause  is  the  same 


with  the  end  for  which  a  thing  ex 
ists.     So  multiplication  of  grain  for 
the  service  and  sustenance  of  man 
would  be  the  final  cause  of  Wheat. 
This  last  Cause  is  clearly  subjective, 
and  depends  upon  our  conception  of 
things,  rather  than  on  the  nature  of 
things  themselves.     It  is  in  fact  our 
notion  of  the  Intentions  of  Nature 
"  plane  ex   natura  hominis,  potius 
quam  universi."   (I.  48.)      And  it 
seems  clear  that  in  general  the  study 
of  Final  Causes  would  tend  to  da 
mage  our  search  after  Truth.     To 
know  the  actual  nature  of  a  thing, 
we  must  investigate  it  in  and  for 
itself,  not  for  its  results.     For  in 
stance,  we  should  never  know  the 
nature  of  Air,  by  contemplating  the 
fact  that  it   supports  life.      At  the 
same  time  these   Final   Causes  are 
facts  in  the  constitution  of  Nature; 
and  if  fairly  treated,   may  lead   to 
much  knowledge.     And  we  find  in 
the  Adv.  of  Learning  (p.  143 — 146) 
some  very  just  observations  on  Final 
Causes,  which  throw  great  light  on 
this  condemnation  of  them.     Bacon 
there  attacks  them  solely  when  re 
garded  as  parts  of  Physics,  and  al 
lows  that  they  may  well  be  inquired 
and  collected  in  "  Metaphysique ;" 
and  so,  though  he  considered  the 
Atheistical  Philosophy  of  Democri- 
tus  more  sound  for  Physical  investi 
gation  than  the  mixed  Philosophies 
of  Aristotle  and  Plato,  yet  he  takes 
great  care  to  acknowledge  the  truth 
and  worth  of  Final  Causes,  and  to 
protest  against  its  being  alleged  (as 
it  was  doubtless  then,  and  has  been 
since,)  that  by   reducing  them    to 
their  proper  position,  he  was  "  call- 
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non  male  constituuntur  causa?  quatuor ;  materia,  forma, 
efficiens,  et  finis.  At  ex  his  causa  finalis  tantum  abest 
ut  prosit,  ut  etiam  scieritias  corrumpat,  nisi  in  hominis 
actionibus.  Forma?  inventio  habetur  pro  desperata. 
Efficiens  vero,  et  materia  (quales  quseruntur  et  recipi- 
untur,  remotae  scilicet,  absque  latenti  processu  ad  for- 
mam)  res  perfunctorise  sunt,  et  superficiales,  et  nihili 
fere  ad  scientiam  veram  et  activam.  Neque  tamen 
obliti  sumus,  nos  superius8  notasse  et  correxisse  erro- 
rem  mentis  humanse,  in  deferendo  formis  primas  esseri- 
tia?.  Licet  enim  in  natura9  nihil  vere  existat  praster 


ing  in  question  or  derogating  from 
Divine  Providence."  He  was  rather 
"  highly  confirming  and  exalting  it." 
To  say  that  Final  Causes  will  not 
teach  us  the  actual  constitution  of 
things,  cannot  be  regarded  as  in 
any  sense  an  attack  on  the  "  Argu 
ment  from  Design,"  on  which  wri 
ters  on  "  the  Religion  of  Nature" 
base  so  much.  Having  thus  vindi 
cated  Bacon  from  the  grave  charge 
of  altogether  ejecting  Final  Causes, 
and  of  favouring  Atheism,  it  only 
remains  to  be  seen  whether  he  is 
right  in  condemning  their  connec 
tion  with  Physical  Investigation. 
Here,  I  believe,  the  actual  progress 
of  Science  would  have  led  him  to 
modify  his  judgment.  "  It  must  be 
allowed  that  apart  from  the  charm 
which  the  Final  Causes,  or  ends  of 
things,  lend  to  Nature,  when  they 
are  satisfactorily  perceived,  (which 
is  the  moral  use  of  them),  there  are 
some  cases  in  which  a  consideration 
of  them  has  conduced  to  actual  dis 
coveries  in  science."  So  in  the 
famous  case  of  Harvey's  discovery 
of  the  circulation  of  the  blood  from 
the  consideration  of  the  Final 
Causes  of  the  valves  in  the  veins  of 
the  animal  body.  This  modification 


of  Bacon's  view  is  connected,  how 
ever,  with  that  lower  view  of  the 
end  and  aim  of  Physical  Science, 
which  we  are  led  to  take,  in  conse 
quence  of  the  actual  progress  of 
Knowledge,  and  of  our  abandoning 
the  search  after  Form.  We  are  con 
tent  to  affirm  Ovdev  p.drr]v  Trotet  fj 
(pva-Ls — and  to  use  Nature's  desire 
of  an  end,  as  a  means  for  the  dis 
covery  of  Truth — just  as  the  Moral 
Philosophers  may  fairly  do  with 
Moral  Truths.  For  discussion  on 
this  point,  see  Hallam's  Lit.  of  Eu 
rope,  part  III.  chap.  iii.  §  51.  and 
D.  Stewart's  Phil,  of  the  Human 
Mind,  part  II.  ch.  iv.  vi.  §  i.  where 
the  subject  is  very  judiciously  treat 
ed.  And  for  the  whole  subject  of 
the  Knowledge  of  Causes,  see  D. 
Stewart,  part  II.  ch.  iv.  §  i. 

8  "  Superius,"  i.  e.  1. 51,  65.   Can 
the  reading  "  formis  primas  essen- 
tiag"  be  correct  ?    Bacon  refers  to 
Platonic  Ideas. 

9  "  In  natura,"  i.  e.  in  the  world 
outside  Man — the  Material  World. 
Otherwise  what  would   become   of 
thought,  sensation,  &c.  ?     This   is 
one  of  the  passages  which  seem  at 
first  sight  to  favour  the  Materialist 
School.    But  it  does  not ;  for  Bacon 
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corpora  individua,  cdentia  actus  puros  individuos  ex 
loge ;  in  doctrinis  tainen,  ilia  ipsa  lex,  ejusque  inquisi- 
tio,  et  invcntio,  atque  explicatio,  pro  fundamento  est 
tain  ad  sciendum,  quain  ad  operandum.  Earn  anteni 
/t'f/em,  ejusquc  paragraphos10,  formarmn  nomine  intelli- 
gimus ;  pnrsertim  cum  hoc  vocabnlum  invaluerit,  et 
familiariter  occnrrat. 

III. 

Qui  causam  alicujus  natura-  (veluti  albedinis,  aut 
caloris)  in  certis  tantnm  subjectis  novit ;  ejus  scientia 
imperiecta  cst :  et  qui  cUbctum  super  certas  tantnm 
materias  (inter  eas,  qiw  sunt  susceptibiles)  inducere 
potest ;  ejus  ])otcntia  pariter  imperfecta  cst11.  At  qui 
eflicieutem  et  niaterialem  causam  tantummodo  novit, 
(<|ua-  causa1  lluxa*  suut,  et  niliil  aliud,  qnam  vehicula  et 
causa-  fonnam  detereiites  in  aliquibus)  is  ad  nova  in- 
venta,  in  materia  aliqnatenns  siniili,  et  pnrparata,  per- 
venire  potest;  scd  rcrum  terniinos  altius  h'xos  non  mo- 
vet.  At  qui  form  as  novit,  is  naturae  uuitatem  in  mate- 
riis  dissimillimis  comj)lcctitur ;  ita<|iie  (]\\x  adhuc  facta 
non  suut,  (jualia  nee  natune  vicissitudines,  neque  ex- 
perinicntales  industria1,  ne<jne  casus  i|>se,  in  actuin  nn- 
quam  penluxissent,  ne<|ne  cogitationem  humanam  sub- 
itura  fuissent,  detegerc  ct  ])roducere  potest.  Quare 
ox  formarum  inventioue  sequitur  contemplatio  vera,  et 
operatic  libera1-. 

evidently  distinguishes  between  Nft-  be  the  same  thing.  Perhaps  the  de- 
tura  and  Doctrina  ;  and  under  the  scription  of  the  Form  of  Heat — the 
latter  head  will  come  conception,  Modifications  of  the  genus  "  Mo- 
thought,  &c.  Mill  in  his  Categories  tion,"  may  he  what  is  meant.  Cf. 
takes  the  wider  sense  of  the  term  infr.  II.  20. 

Nature,  and  includes  mental  opera-  ' '  This  imperfect  Knowledge  and 

tions.     (See  Mill's  Logic,  Book  I.  Power  might  be  termed  Empiric,  as 

chap.iii.  §  15.)  having  no  insight  into  the  principle 

1°    It  is  difficult  to  see  what  is  or  Law. 

meant  by  the  "  Paragraphs"  of  a  '-  This  combination  of  Know- 
Law  ;  especially  if  Law  and  Form  ledge  and  Action  is  ever  present  to 
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IV. 

Licet  vise  ad  potentiam,  atque  ad  scientiam  huma- 
nam,  conjunctissimae  sint,  et  fere  esedem ;  tamen  prop- 
ter  perniciosam  et  inveteratam  consuetudinem  versandi 
in  abstractis,  tutius  omnino  est  ordiri  et  excitare  scien- 
tias  ab  iis  fimdamentis,  quae  in  ordine  sunt  ad  partem 
activam,  atque  ut  ilia  ipsa  partem  contemplativam  sig 
net  et  determinet13.  Videndum  itaque  est  ad  aliquam 
naturam  super  corpus  datum  generandam  et  superindu- 
cendam,  quale  quis  prseceptum,  aut  qualem  quis  direc- 
tionem,  aut  deductionem  maxime  optaret ;  idque  ser- 
mone  simplici,  et  minime  abstruso. 

Exempli  gratia;  si  quis  argento  cupiat  snperinducere 
flavmn  colorem  auri,  aut  augmentum  ponderis,  (servatis 
legibus  materige)  aut  lapidi  alicui  non  diaphano  diaplia- 
neitatem,  aut  vitro  tenacitatem,  aut  corpori  alicui  non 
vegetabili  vegetationem ;  videndum  (inquam)  est,  quale 
quis  praeceptum,  aut  deductionem  potissimum  sibi  dari 
exoptet.  Atque  primo,  exoptabit  aliquis  proculdubio, 

Bacon's   mind,   as   his   great   end.  for  Knowledge  under  this  combina- 

Cf.  I.  3.  81.    II.  i.      "  One  of  the  lion,  see  infr.  II.  31.     Cf.  also  infr. 

considerations,"  (says  Playfair,  En-  II.  17.  ad  fin. 

cycl.  Brit.  Dissert,  iii.  p.  454,)  13  This  is  in  pity  for  man's  feeble 
"  which  appear  to  have  struck  grasp  of  all  but  matters  of  action, 
Bacon's  mind  most  forcibly,  was  and  also  in  despair  at  man's  love 
the  vagueness  and  uncertainty  of  for  baseless  speculation.  As  meet- 
all  the  Physical  speculations  then  ing  both  difficulties  he  begins  with 
existing,  and  the  entire  want  of  precepts  for  Human  Power,  rather 
connection  between  the  Sciences  than  with  those  for  Knowledge ; 
and  the  Arts.  Though  these  two  although  the  two  are  most  nearly 
things  are  in  their  nature  so  closely  connected,  and  though  it  would  be 
allied,  that  the  same  Truth  which  is  more  in  accordance  with  his  plan  to 
a  principle  in  Science  becomes  a  begin  with  the  discovery  of  Form, 
rule  in  Art;  yet  there  was  at  that  He  cannot,  however,  resist  the 
time  hardly  any  practical  improve-  temptation  of  sketching  out  part  of 
ment  which  had  arisen  from  a  theo-  his  conception  of  Form.  Cf.  also 
retic  discovery.  The  natural  alliance  infr.  II.  13.  17.  and  Appendix  E. 
between  the  Knowledge  and  the  Bacon's  language  throughout  this 
Power  of  man  seemed  entirely  in-  Aphorism  is  thoroughly  Scholastic, 
terrupted."  For  Bacon's  own  hopes 
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sibi  monstrari  illiquid  hujusniodi,  quod  operc  non  frus- 
tret,  nc(|ito  experimento  fall  at.  Seciindo,  exoptabit 
quis  ali(|iiid  sibi  prascribi,  <|uod  ipsnm  11011  astringat  ct 
coereeat  ad  media  qiurdam,  et  modos  quosdam  ope 
rand!  particulares.  I'Yn'tasse  enim  destituetur,  ncc  lia- 
bebit  facultatcm,  ct  commoditatem,  talia  media  com 
parand!  et  procurandi.  (v)iiod  si  siut  ct  alia  media,  ot 
alii  modi  (pra-ter  illud  pnrceptum)  progignendae  talis 
natiira- ;  ca  tnrtasse  ex  iis  erimt,  <\mv  sunt  in  operantis 
potcstate  ;  a  quibus  nihilominus  per  angustias  pr;rcej)ti 
excludctur,  nee  tVuctum  capiet.  rIVrtio,  optabit  ali- 
(piid  sibi  monstrari,  quod  non  sit  ;rque  ditfieilc  ac-  ilia 
ipsa  operatic  do  qua  inquiritur,  sed  propius  accedat  ad 
praxin. 

[taquc  de  pra'cepto  vero  et  jtertecto  operand!  pronun- 
tiatuni  erit  tale;  //  A//  certum,  liberum,  et  disponcns, 
\/rf  in  <>r(/hi<'  ad  (K't/oiii'in.  At(jue  hoc  ipsum  idem  est 
cum  inventione  t'onna1  vera-.  I-ltenim  forma  naturae 
alicujus  talis  est,  ut,  ca  posita,  natura  data  in  fall  ibi  liter 
seijiiatur.  Itacpic  adest  pcrpetuo,  (jnando  natura  ilia 
adest,  at(jiie  cam  nniversaliter  affirmat,  ati|tie  incst 
omni.  Kadetn  forma  talis  est,  ut,  ca  amota,  natura 
data  infallibiliter  fugiat.  Ita(jiic  abest  perpetuo,  quando 
natura  ilia  abest,  eanique  perpetuo  abnegat,  atque  incst 
soli.  Postremo,  forma  vera  talis  est,  ut  naturam  da  tarn 
ex  fontc  aliquo  cssontia?  dcducat,  qua1  incst  pluribus, 
et  notior  est  natunv  (ut  loquunturj  (juain  ipsa  forma. 
Ftatpie  de  axiomate  vero  et  pcrfecto  scicndi  pronuntia- 
tum  ct  pra?ceptum  tale  est ;  ut.  inrrtiiahir  nafum  alia, 
(jitfp  sit  cum  natura  data  convertibilis,  ct  tamcn  sit  linri- 
tatio  naturte  ?iotioris,  instar  fjcncris  vcrL  Ista  autem 
duo  pronuntiata,  activum  et  contemplativum,  res  ea- 
dem  sunt;  et  quod  in  operando  utilissimum,  id  in  sci- 
endo  vcrissimum. 
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V. 

At  praeceptum  sive  axioma  de  transformatione  cor- 
pomm  duplicis  est  generis.  Prirnum14  intuetur  corpus, 
ut  turmam  sive  conjugationem  naturarum  simplicium, 
ut  in  auro  haec  conveniunt ;  quod  sit  flavum ;  quod  sit 
ponderosum,  ad  pondus  tale ;  quod  sit  malleabile,  aut 
ductile,  ad  extensionem  talem ;  quod  non  fiat  vo 
latile,  nee  deperdat  de  quanto  suo  per  ignem  ;  quod 
fluat  fluore  tali ;  quod  separetur  et  solvatur  modis 
talibus :  et  similiter  de  ceteris  naturis,  qune  in  auro 
concuiTunt.  Itaque  Imjusmodi  axioma  rem  deducit 
ex  formis  naturarum  simplicium.  Nam  qui  formas  et 
modos  novit  superinducendi  flavi,  ponderis,  ductilis, 
fixi,  fluoris,  solutionum,  et  sic  de  reliquis,  et  eorum 
gradationes  et  modos  ;  videbit  et  curabit,  ut  ista  con- 
jungi  possint  in  aliquo  corpore,  nnde  sequatur  transfor- 
matio  in  aurum.  Atque  hoc  genus  operand!  pertinet 
ad  actionem  primariam.  Eadem  enim  est  ratio  gene- 
randi  naturam  unam  aliquam  simplicem,  et  plures ; 
nisi  quod  arctetur  magis  et  restringatur  homo  in  ope- 
rando,  si  plures  requirantur,  propter  difficultatem  tot 
naturas  coadunandi ;  quae  non  facile  conveniunt,  nisi 
per  vias  naturae  tritas  et  ordinarias.  Utcunque  tamen 
dicendum  est,  quod  iste  modus  operaridi  (qui  naturas 
intuetur  simplices,  licet  in  corpore  concreto)  procedat 
ex  iis,  qusc  in  natura  sunt  constantia,  et  aeterna,  et 
catholica,  et  latas  pra'beat  potential  humane  vias, 
quales  (ut  nunc  sunt  res)  cogitatio  humana  vix  capere 
aut  repraisentare  possit. 

14  Bacon  hardly  means  here  sim-  these  would  be  either  (i)  the  repro- 
ple  elements,  but  simple  qualities;  duction  of  known  things,  as,  e.  g., 
so  that  it  does  not  refer  to  the  Ana-  when  we  obtain  Water  by  combin- 
lyses  of  Chemistry.  He  seems  to  ing  Oxygen  and  Hydrogen  ;  or  (2) 
think  that  a  knowledge  of  these  the  obtaining  new  combinations  by 
simple  qualities,  if  added  to  a  know-  synthesis,  as  when  men  made  Bell- 
ledge  of  Forms,  will  enable  him  to  metal, 
produce  particular  Natures  ;  and 


140  NOVUM  OROANUM. 

At  secundum  genus  axiomatis15  (quod  a  Intentis  pro- 
cexsuti  inventionc  pendet)  non  per  naturas  simplices 
procedit,  sod  ])cr  concreta  corpora,  quemadmodum  in 
nat ura  inveniuntur,  cursu  ordinario.  Exempli  gratia; 
in  casu  ubi  fit  iiiquisitio,  ex  quibns  initiis,  et  quo  modo, 
et  quo  j>rocessu,  aurum,  aut  aliud  quodvis  mctallum, 
aut  lapis  generetur,  a  primis  meiistruis,  aut  rudimentis 
suis,  usque  ad  iiiinerain  perfectani  :  aut  similiter,  quo 
processu  luTl);\'  genercntur,  a  priinis  concretionibus 
succoruiM  in  terra,  aut  a  seiniiiibus,  usque  ad  plantam 
format  am,  cum  universa  ilia  successione  motiis,  et 
diversis  et  coiitimiatis  natimv  nixibus;  similiter,  de 
generatione  ordinatim  cxplicata  animalium,  ab  initu 
ad  partum  :  et  similiter  de  corj>oribus  aliis. 

Knimvero  neque  ad  generationcs  corporum  tantum 
speetat  luvc  iiiquisitio,  scd  etiam  ad  alios  motus  et 
opificia  natiira>.  Exempli  gratia  ;  in  casu  ubi  fit 
iiiquisitio  de  uui versa  serie  ct  coiitimiatis  actionibus 
alimentandi,  a  ])rima  receptions  alimeiiti  ad  assimi- 
lationem  perfectani  ;  aut  similiter  de  motu  volun- 
tario  in  animalibus,  a  ])Hma  impressionc  imaginatio- 
nis,  et  coiitimiatis  nixibus  spiritus,  usque  ad  flexioMes 
ct  motus  artuum  ;  aut  de  explicate  motu  linguae, 
et  labiorum,  et  instrumentorum  reliquorum,  usque 
ad  editionem  vocum  articulatarum.  Nam  luce  quo- 
que  spectant  ad  naturas  concretas,  sive  collegiatas,  et 
in  fabrica;  et  intuentur  veluti  consuetudines  naturae 

1s  The  second  kind  of  Transfer-  This  part  of  Physical  investigation, 
mation  (stripping  it  of  useless  and  obscurely  as  it  is  here  stated,  has 
strange  language)  is  simply  an  in-  proved  the  basis  of  much  modern 
vestigation  into  divers  processes  of  Medical  knowledge  and  skill,  as 
growth  —  registration  of  facts  of  may  be  seen  from  Haller's  Phy si- 
progress.  Not,  however,  identical  ology.  Though  Bacon  here  again 
with  Latent  Process  (as  Bacon  ex-  shews  that  he  hopes  too  much,  and 
plains),  because  it  has  nothing  to  has  set  man's  Power  too  high ;  still 
do  with  the  discovery  of  Form.  It  we  cannot  but  admire  his  grasp  of 
concerns  itself  solely  with  concrete  things,  and  his  prophetic  glance, 
bodies,  as  they  are  found  in  Nature. 
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particulares  et  speciales,  non  leges  fundamentales  et 
communes,  qua?  constituunt  forrnas.  Verimtamen  om- 
nino  fatendum  est,  rationem  istam  vlderi  expeditiorem, 
et  magis  sitam  in  propinquo  ;  et  spem  injicere  magis, 
quam  illam  primariam. 

At  pars  operativa  similiter,  quac  huic  parti  contem 
plative  respondet,  operationem  extendit  et  promovet 
ab  iis,  quse  ordinario  in  natura  inveniuntur,  ad  qusedam 
proxima16,  aut  a  proximis  non  admodum  remota ;  sed 
altiores  et  radicales  operationes  super  naturam  pendent 
utique  ab  axiomatlbus  primariis.  Quinetiam  ubi  non 
datur  homini  facultas  operand!,  sed  tantum  sciendi,  ut 
in  coelestibus,  (neque  enim  conceditur  homini  operari 
in  coelestia,  aut  ea  immutare  aut  transformare)  tamen 
inquisitio  facti  ipsius,  sive  veritatis  rei,  non  minus 
quam  cognitio  causarum  et  consensuum,  ad  primaria 
ilia  et  catholica  axiomata  de  naturis  simplicibus  (veluti 
de  natura  rotationis  spontaneoe17,  attractionis  sive  vir- 
tutis  magneticse,  et  aliorum  cornplurium,  qua?  magis 
comniunia  sunt,  quam  ipsa  coelestia)  refertur.  Neque 


16  This  generation  of  "  quaedain  De  Augm.  Scient. :   as  also  is  the 
proxima,"  of  new  natures  near  akin  case  in  II.  36,  where  he   discusses 
to  those  we  already  have  got,   by  more  at  length  the  nature  of  Spon- 
careful  imitation  of  the  processes  of  taneous  Rotation.     (Cf.    also   infr. 
Nature,  is  not  an  impossibility.  11.48.  motus  17.)     We  must  still, 

17  One  is  tempted  to  put  down  in  fairness,  recollect,  however   ab- 
Bacon's  attachment  to  this  doctrine  surd  his  views  may  seem  to  us  on 
of  Spontaneous  Rotation,  and  his  this   point,  they  were  almost  uni- 
declaration  that  the  question  as  to  versally  received  in  his  days ;   and 
the  centre  of  the  system  of  which  that,  on  the  contrary,  the  Coperni- 
the   earth  is  a  member   cannot  be  can  system  was  as  yet  a  mere  Hy- 
solved,  till  Spontaneous  Rotation  is  pothesis,  supported  by  no  recom- 
fully  understood,  as  a  specimen  of  mendations,  except  that  of  its  sim- 
his  own  subjection  to  one  of  those  plicity — the  law  and  principle  of  the 
"  Idola  Theatri,"  against  which  he  thing,  which   settled   the   question 
had  inveighed  so  justly  and  so  elo-  for    ever,    were    not    revealed    till 
quently  in  the  first  Book.     Bacon  Newton  had  discovered  the  Law  of 
definitely  condemns  the  Copernican  Gravity. 

system  in  the  Fourth  Book  of  the 
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cnim  speret  aliquis  terminare  quaestionem,  utruin  in 
motu  diurno  revera  terra  a ut  codum  rotot ;  nisi  natu- 
rain  rotationis  spontanca?  prius  comprebenderit. 

VI. 

Latcns  autem  proccssus™,  de  quo  loqnimur,  longe 
alia  res  est,  qnani  animis  hominum  (qualiter  mine  ob- 
sidentur)  facile  possit  conenrrcre.  Nequc  enini  intel- 
ligimus  meusuras  quasdam,  aut  signa,  ant  sealas  pro- 
cessus,  in  corporibus  spectabiles;  SIM!  plane  proeessnm 
continnatnm,  qui  maxima  ex  parte  sensnm  i'ugit. 

Exempli  gratia  ;  in  omni  generatione  et  transfor- 
matione  corpnrum  inquireiidum,  quid  deperdatur  et 
cvolet,  quid  maneat,  quid  accedat ;  (|uid  dilatetur,  quid 
oontraliatur  ;  quid  uniatur,  quid  separetur;  (juid  oon- 
tinuetur,  (|iiid  abscindatur ;  (juid  impcllat,  (juid  im- 
pediat ;  (juid  douiinetur,  quid  succumbat ;  et  alia 
complura. 

Nc(jne  hie  rursus  ha^e  tantum  in  generatione  ant 
transformation e  eorporum  qua^renda  suiit :  sed  et  in 


18  "  Latent  Process   is  the  secret  of  reaching  things   not   perceptihle 

and  invisible  process  by  which  sen-  to  the    senses   under   ordinary  cir- 

sible   changes   are   brought   about,  cuinstances,  have  been  realised  theo- 

and  seems,  in  Bacon's  acceptation,  retically  by  the  grand  principles  of 

to  involve  the  principle  since  called  the   Calculus,  and   practically  to  a 

the  Law  of  Continuity,  according  to  great  extent  by  the  discovery  of  the 

which    no   change,  however   small,  Microscope.    The  "  per  minima,  aut 

can  be   effected   but   in    time.     To  saltern    per  ilia,  qua?    sunt   minora 

know  the  relation  between  the  time  quam   ut   sensum   feriant"  of  this 

and  the  change  effected  in  it,  would  Aphorism,  is  language  quite  fit  for 

be  to  have  a  perfect  knowledge  of  the  Calculus.     This  remark  holds, 

the    Latent    Process."       Playfair's  too,  of  Latent  Structure.     But  by 

Encycl.    Brit.    vol.   I.     Dissert,  iii.  all  we  discover,  we  only  learn  the 

p.  459.     In  Bacon's  account  of  the  deep    truth   of   Bacon's    Aphorism 

Process  of  Nature,  we  see  the  germ  (I.  10)  :  "  Subtilitas  Natura?  subti- 

of  the  Calculus,  in  which   he  evi-  litatem   sensus  multis  partibus  su- 

dently   would    have   rejoiced.      See  perat."     Nor  can  life  and  extension 

Price  on  the  Infinitesimal  Calculus,  of  knowledge  teach  man  any  other 

vol.  I.  part.  II.  chap.  ix.     (Cf.  also  lesson, 
infr.  II.  S  ad  fin.)      Bacon's  hopes 
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omnibus  aliis  alterationibus  et  motibus  similiter  in- 
quirendum,  quid  antecedat,  quid  succedat ;  quid  sit 
incitatius,  quid  remissius :  quid  inotum  praebeat,  quid 
regat;  et  hujusmodi.  Ista  vero  oinnia  scientiis  (qua? 
nunc  pinguissima  Minerva,  et  prorsus  inbabili,  contex- 
untur)  incognita  stint  et  intacta.  Cum  enim  omnis 
aetio  naturalis  per  minima  transigatur,  aut  saltern  per 
ilia,  quse  sunt  minora,  quam  ut  senstim  feriant ;  nemo 
se  naturam  regere  aut  vertere  posse  speret,  nisi  ilia  de- 
bito  modo  comprehended  t  ct  notaverit. 

VII. 

Similiter,  inquisitio  et  inventio  Intentis  schematismi 1!) 
in  corporibus  res  nova  est ;  nou  minus  quam  inventio 


19  "The  Latent  Structure  is  that 
invisible  structure  of  bodies,  on 
which  so  many  of  their  properties 
depend."  A  good  illustration  of 
this  process  of  investigation  is  to  be 
found  in  Crystallography,  or  in  mi 
croscopic  treatment  of  substances 
like  the  Blood,  stalks  of  herbs,  &c. 
One  would  hardly  agree,  however, 
with  Bacon  in  regarding  Distilla 
tion  as  a  part  of  this  Investigation  ; 
it  would  rather  seem  to  belong  to 
Chemistry,  whose  objects,  Herschel 
lays  it  down  (Disc,  on  Nat.  Phil. 
§  332)  are,  "  the  Laws  which  con 
cern  the  intimate  constitution  of 
bodies,  not  as  respects  their  Struc 
ture  or  the  manner  in  which  their 
parts  are  put  together,  but  as  re 
gards  the  materials  or  ingredients  of 
which  those  parts  are  composed." 
In  this  part  of  physical  study  also 
Bacon  seems  to  have  hoped  for  far 
more  than  we  can  hope  to  attain 
to.  In  the  example  given  below 
his  language  is  most  scholastic : — 
"  spiritus,"  "  essentia  tangibilis," 
&c.  and  he  seems  to  believe  that 
there  is  a  hope  of  our  reaching  a 


solution  of  the  problem  of  Life  by 
means  of  the  study  of  Structure. 
Perhaps  Mr.  Mill's  illustrations  of 
his  Method  of  Agreement  and  Dif 
ference  will  give  us  a  good  instance 
of  what  Bacon  means  by  the  disco 
very,  and  application  of  our  know 
ledge,  of  Latent  Structure.  (Logic ; 
III.  chap.viii.  §  i.)  where  he  refers 
to  the  production  of  Quartz  Crystals 
by  keeping  a  phial  filled  with  water 
charged  with  siliceous  particles  un 
disturbed  for  several  years  •.  and 
better  still  would  be  his  illustration 
of  Sir  James  Hall's  production  of 
artificial  marble,  by  the  cooling  of 
its  materials  from  fusion  under  im 
mense  pressure.  These  would  be 
applications  of  Latent  Process  to  the 
Latent  Structure.  For  we  must 
first  have  analysed  the  components, 
&c.  of  quartz  crystal,  or  marble,  and 
then  have  applied  that  knowledge, 
together  with  an  imitation  of  the 
Process  of  Nature,  to  the  creating 
of  the  Latent  Structure.  The  ope 
rations  are  not  unlike  some  of  those 
sketched  out  in  the  New  Atlantis. 
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latentis  procesau*  et  forma1.  Versamur  enim  plane  ad- 
huc  in  atriis  natura?,  ncquc  ad  interiora  ])aramus  adituni. 
At  nemo  corjms  datum  nova  natura  dotare,  vel  in  no- 
vum  corpus  felicitcr  et  apposite  transmutarc  potest, 
nisi  corporis  alterandi  ant  transform  and  i  bonam  habu- 
erit  notitiam.  In  modos  enim  vanos  incurret,  ant  sal- 
tem  difficiles  et  perversos,  nee  pro  corporis  natura,  in 
quod  operatur.  Itaque  ad  hoc  etiam  via  j)Ianc  est 
aperienda  et  inunienda. 

Atque  in  anatomia  corporum  organicorum  ((jualia 
sunt  liominis,  et  aninialiuin)  opera  sane  recte  et  utiliter 
insiiniitur,  ct  videtur  res  subtilis,  et  scrutiniuni  nature 
bonuni.  At  lioc  genus  anatomia-  spectabile  est,  ct 
sensui  subjectum,  et  in  eorporibus  tantum  organicis 
locum  babet.  Verum  hoc  ipsum  obvium  quiddam  est, 
et  in  promptu  situm,  pnv  anatomia  vcra  xchemutismi 
latentis  in  corporibus,  qiur  habenturpro  similaribus;  pnv- 
sertim  in  rebus  s|)ecih'catis.  et  earum  partibus,  ut  ferri, 
lapidis;  et  partibus  similaribus  plantar,  animalis,  vcluti 
radicis,  folii,  floris,  carnis,  sanguinis,  ossis,  &c.  At 
ctiam  in  hoc  genere  non  prorsus  cessavit  industria  hu- 
mana  ;  hoc  ipsum  enim  innuit  separatio  corporum  simi- 
larium  per  distillationes,  ct  alios  solutionum  modos,  ut 
dissimilaritas  compositi  per  congregationem  partium 
homogenearum  appareat.  Quod  ctiam  ex  usu  est,  et 
facit  ad  id  quod  quserimus;  licet  sa'pius  res  fallax  sit; 
<|iiia  complures  natura1  separation!  imputantur  et  attri- 
buuntur,  ac  si  prius  substitissent  in  composite;  quas 
revera  ignis  et  calor,  et  alii  modi  apertionum  de  novo 
indunt,  et  superinducunt20.  Sed  et  luuc  quoque  parva 


20    Of    the    application    of    Fire  arts  of  life,  than  any  other  means- 

enough   cannot   be  said  in  praise.  The   ancient   fable   of   Prometheus 

It  has  done  more  to  aid  the  discove-  comes  into  our  mind.     A  good  in- 

ries  of  chemistry,  and  to  better  the  stance  of  this  "  de  novo  indunt  et 
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pars  est  operis,  ad  inveniendum  schematismum  verum 
in  composite ;  qui  schematismus  res  est  longe  subtilior, 
et  accuratior,  et  ab  operibus  ignis  potius  confunditur 
quam  eruitur  et  elucescit. 

Itaque  facienda  est  corporum  separatio  et  solutio ; 
non  per  ignem  certe,  sed  per  ration  em  et  inductionem 
veram,  cum  experimentis  auxiliaribus ;  et  per  compa- 
rationeni  ad  alia  corpora,  et  reductionem  ad  naturas 
simplices,  et  earum  formas,  quse  in  composite  conve- 
niunt  et  complicantur ;  et  transeundum  plane  a  Vul 
can  o  ad  Minervam,  si  in  am'mo  sit  veras  corporum  tex- 
turas  et  sckematismos  (unde  omnis  occulta  atque  (ut 
vocant)  specifica  proprietas  et  virtus  in  rebus  pendet, 
unde  etiam  omnis  potentis  alterationis  et  transformatio- 
nis  norrna  educitur)  in  lucem  protraliere. 

Exempli  gratia;  inquirendum,  quid  sit  in  omni  cor- 
pore  spiritus,  quid  essentise  tangibilis ;  atque  ille  ipse 
spiritus,  utrum  sit  copiosus  et  turgeat,  an  jejunus  et 
paucus ;  tennis,  aut  crassior ;  magis  aereus,  aut  igneus ; 
acris,  aut  deses ;  exilis,  aut  robustus ;  in  progressu,  aut 
in  regressu ;  abscissus,  aut  contiuuatus ;  consentiens 
cum  externis  et  ambientibus,  aut  dissentiens ;  &c.  Et 
similiter,  essentia  tangibilis,  (quac  non  pauciores  recipit 
differentias,  quam  spiritus)  atque  ejus  villi,  et  fibrae,  et 
omnimoda  textura.  Rursus  autem  collocatio  spiritus 
per  corpoream  rnolem,  ejusque  pori,  meatus,  venae,  et 
cellulac,  et  rudimenta,  'sive  tentamenta  corporis  orga- 
nici,  sub  eandem  inquisitionem  cadunt.  Sed  et  in  his 

superinducunt"  would  be  the  belief  there    is    ground   for   caution,    yet 

in  the  imaginary  substance  "  Phlo-  Bacon's  condemnation  of  the  use  of 

giston,"  which  was  supposed  to  be  Fire  and  Heat  is  wrong.     They  are 

absolutely   light,    and    to    pass   off  instruments  for  experiment  of  the 

from  Iron,  when  fused ;  whereas  in  highest  value  :  though,  like  all  in- 

reality  the  increase  of  weight  to  the  struments,  they  have   their   faults, 

Iron  arises  from  the  absorption  of  and  require  careful  correction. 
Oxygen  from  the  air.     So  although 

L 
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quoque,  atque  adeo  in  omni  latent  in  schematismi  inven- 
tione,  lux  vera  et  clam  ab  axiomatibus  primariis  im- 
mittitur,  qua;  certc  caliginein  onnioin  et  subtilitatem 
diseutit. 

VIII. 

Neqtie  propterea  res  deducetur  ad  atomum21,  qua; 
pnrsupponit  vacuum,  et  inateriain  mm  nuxam,  (quorum 
utminque  falsum  est)  sed  ad  particulas  veras,  quales 
iiiveiiiiiiitur.  Neque  rursus  est,  quod  exhorreat  quis- 
j)iaiu  istani  subtilitatem,  ut  inexplicabilem  ;  sed  con 
tra,  quo  magis  vergit  iuquisitio  ad  naturas  simplices,  eo 
magis  omnia  eriuit  sita  in  piano  et  perspicuo;  translate 
negotio  a  multiplici  in  simplex;  et  ab  incommensura- 
bili  ad  commensurabile ;  et  a  surdo  ad  computabile ; 
et  ab  infmito  et  vago  ad  detinitum  et  certum  ;  ut  lit  in 
dementis  literarum,  et  tonis  concentuum.  Optime 
autem  cedit  inquisitio  naturalis,  quando  physicum 
termiuatur  in  niathematico 22.  At  rursus  multitudi- 


'-''   A  distinction  must   be  drawn  System  of  Cosmogony, 
bet ween   tlu-    Epicurean    similar  A-          —Of  the  exact   meaning  of  this 

tdins,  and  the  "  1'artieles"  of  which  paragraph  there  is  some  doubt.  One 

all    natural    bodies    are   composed,  rendering  is,  "  when  a  Physical  Dis- 

See    Herschel's   Discourse  on   Nat.  covery  is  converted  into  a  Mathe- 

1'hil.  §  ,V,<;—  ,14o-  matical  Theorem:"    as    (I   suppose 

The  Kpicnrean  Atom  was  an  al-  it  is    meant)    when    Kepler's  Laws 

most  abstract  conception,  and  was  were   Mathematically    stated.     Per- 

not  based  on  far-extended  physical  ha|>s  the    illustration  of  Optics,  in 

knowledge,  as  is  the  "  Atomic  Theo-  which   certainty   is    quite    obtained 

ry"  of  Dalton.     See   Kncycl.  Metr.  by  substitution  of  certain  formulae 

Article  Chemistry,  §  116.      See  the  for  Physical  facts  (after  due  investi- 

subject  historically  and  ])hilosoj)hi-  gation  of  Instances),  will  throw  light 

cally    discussed    in    Dr.  Daubeny's  upon  the  case.      Or  the  Mathemati- 

"  Introduction  to  the  Atomic  The-  cal  investigation  of  Central  Forces, 

ory."  based  on  Physical  experience,  and 

As  to  the  Vacuum  which  Bacon  embracing  both  results  not  known 

supposed  impossible,  see  his  state-  in  Nature,  and  the  simplest  expres- 

ments,   supr.   I.  66.  (ad   fin.)     By  sion    of  all   the  Laws  which  Phy- 

"  Materia  non  rluxa,"  he  doubtless  sical  Phenomena  follow,  would  be  a 

refers  to  the  dogma  of  the  "  Eternity  case  in  point.     Cf.  supr.  I.  96. 
of  Matter,"  a  part  of  the  Atheistic 
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nern  aut  fractiones  nemo  reformidet.  In  rebus  enini, 
qurc  per  numeros  transiguntur,  tani  facile  quis  posuerit 
aut  cogitaverit  millenarium,  quam  unum ;  aut  millesi- 
mam  partem  unius,  quam  unum  integrum. 

IX. 

Ex  duobus  generibus  axiomatum,  quse  superius  posita 
sunt,  oritur  vera  divisio  philosophise,  et  scieiitiarum ; 
translatis  vocabulis  receptis  (qua?  ad  indicationem  rei 
proxime  accedunt)  ad  scnsuui  nostrum.  Videlicet,  ut 
inquisitio  formarum,  qiuu  sunt  (ratione  certe,  et  sua 
lege)  asteriue  et  immobiles,  constituat  metaphysicam 2:}  ; 
inquisitio  vero  effidentis,  et  material,  et  latentis  proces- 
sus,  et  latentis  schematismi,  (qua;  omnia  cursum  naturae 
communem  et  ordinarium,  non  leges  fundamentales  et 


23  Cf.  De  Augm.  Sclent.  III.  ch. 
iv. — -vi.  Adv.  of  Learning,  p.  135 — 
142.  There  he  includes  the  inves 
tigation  of  Final  Causes  under  Me 
taphysics.  Here  he  abandons  these, 
and  seems  to  limit  it  to  the  disco 
very  of  Form.  This  is,  as  he  says, 
"  using  the  word  Metapkysique  in  a 
different  sense  from  that  that  is  re 
ceived."  (For  Bacon  prefers,  "  per- 
purgato  nomine,"  to  retain  old  terms 
with  new  meanings,  before  coining 
new  Terms  as  Aristotle  did.  It  is 
a  choice  of  evils  :  but  modern  science 
inclines  to  the  use  of  new  nomen 
clatures.)  He  places  his  Metaphysi- 
que  next  the  Vertical  point  of  know 
ledge  — i.  e.  next  the  "  Opus  (mod 
operatur  deus  a  principle  usque  ad 
finern"  —  the  summary  law  of  Na 
ture,  as  to  which  he  doubts  whether 
man  can  ever  attain  to  it.  Modern 
Philosophy  has  not  ratified  Bacon's 
use  of  the  Term ;  for  it  has  ruled  the 
discovery  of  "  causae  causantes"  to 
be  impossible ;  and  so  considers  his 
Metaphysique  as  useless.  The  word, 
however,  is  still  in  constant  use. 


The  Ancients  meant  by  it  the  con 
templation  of  the  absolute  un 
changeable  causes  of  things  (TOV 
OVTOS,  j)  ov.)  Modern  writers  use  it 
somewhat  vaguely.  Perhaps  in  its 
widest  usage  it  may  even  include 
Mathematics,  as  well  as  its  more 
proper  subjects,  viz.  speculations 
as  to  Time  and  Space,  entity  and 
non-entity,  &c.  and  all  the  phe 
nomena  of  Psychology.  In  this 
broad  sense  the  Term  will,  in  fact, 
include  all  truths  except  those  im 
mediately  dependent  on  the  senses, 
those  taught  us  by  God's  Revela 
tion,  and  those  handed  down  by 
historic  record.  But,  ordinarily,  Ma 
thematics  are  marked  off,  because 
of  their  vast  and  distinct  import 
ance. 

Physics  will  be  the  investigation 
of  all  truths  of  sensible  apprecia 
tion,  with  a  view  to  the  discovery  of 
their  general  Laws.  So  Newton's 
Principia  would  be  physical :  and 
so  would  the  Mixed  Mathematics 
generally  be.  Cf.  Mill's  Logic,  I. 
viii. 

L   2 
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a'tornas  respioinnt)  constitnat  physicam  ;  atqne  liis 
subordinentnr  similitor  practica'  dmv;  pliysicce  mcclia- 
jiicn  ;  int'taj>ln/xic((!  (perpurgnto  nomine)  mayia-*,  propter 
latas  ojus  vias,  et  niajus  imperinni  in  nuturam. 

X. 

Posito  itaquo  doctrina*  scopo.  pergendum  ad  pra>- 
repta ;  id(|iu'  online  ininime  pervorso,  ant  pertnrbato. 
At(|iie  indicia  dc  interpretatione  iuttttra'  complectnntur 
partos  in  ^enoro  dims2-"1;  primani,  do  educendis  ant 
oxritandis  axiomatibus  ab  experientia;  secnndani,  do 
dodnrondU  ant  dorivandis  experimentis  novis  ab  axio 
matibus.  Prior  antoin  trif'ariam  dividitnr:  in  tros 


-•*  The  Mnyfia  which  Bacon  thus 
wished  to  retain  has  vanished  with 
the  discussion  of  Form-;  and  we 
hear  of  no  kind  of  Magic  in  Mo 
dern  Philosophy.  For  Bacon's 
meaning  cf.  Adv.  of  Learninir.  P- 
149.  i,-,O,  where  lit-  notes  it  as  deli- 
dent,  and  characterises  it  as  "  that 
great  liberty  and  latitude  of  opera 
tion  which  dependeth  upon  the 
knowledge  of f units."  He  believed 
that  a<  soon  as  men  had  discovered 
the  Forms  of  things,  they  would  he 
able  to  apply  that  knowledge  to  the 
most  marvellous  effect  :  and  to  pro 
duce  results  infinitely  farther  be 
yond  the  ordinary  expectations  of 
men.  than  even  the  tricks  of  the 
Magicians  of  his  day  were.  Cf. 
also  the  Magical  Instances,  infr.  II. 

51- 

-:'  Bacon's  critics  often  forget  this 

division  of  "Method"  into  the  Induc 
tive,  and  the  Deductive.  He  never 
carried  out  the  latter,  leaving  it  as  a 
duty  to  be  performed  by  posterity. 
The  charges  against  his  Method 
which  seem  to  be  substantiated  are 
those  to  which  Coleridge  (The 
Friend,  vol.  III.  Essay  9)  refers  — 
the  want  of  sufficient  prominence 
t/iven  to  the  Mental  Initiative,  and 


(connected  with  it)  the  neglect  of 
the  fact,  that  the  genius  of  man  act 
ing  inductively  may  and  does  over 
leap  the  steps  of  Method;  and  arrives 
honestly  at  some  great  truth  by  a 
short  road,  as  was  the  case  with  Dai- 
ton's  Atomic  Theory,  and  with  the 
discoveries  of  a  great  part  of  Mixed 
Mathematics. 

For  the  Deductive  side  of  Me 
thod  (in  its  modern  sense),  and  its 
great  value,  see  Mill's  Logic,  Bk. 
111.  chap.  xiii.  §  7.  "  Deduction," 
he  says,  "  is  the  great  scientific 
work  of  the  present  and  of  future 
ages."  And  again.  "A  Revolution 
is  peaceably  and  progressively  ef 
fecting  itself  in  Philosophy,  the  re 
verse  of  that  to  which  Bacon  has 
attached  his  name.  That  great  man 
changed  the  Method  of  the  Sciences 
from  Deductive  to  Experimental, 
and  it  is  now  rapidly  reverting  from 
Experimental  to  Deductive."  This 
is  partly  true,  and  Bacon  seems  to 
have  expected  it :  but  Mill's  love  for 
Deduction  has  led  him  to  a  narrow 
ing  of  the  field  of  Science.  There 
is  still  scope  for  countless  Induc 
tions.  Cf.  \Vhc\vell  on  Induction, 
P-  75- 
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nempe  ministrationes ;  ministrationem  ad  sensuni ;  mi- 
nistrationem  ad  memoriam  ;  et  ministrationem  ad  men- 
tern,  sive  rationem. 

Primo  enim  paranda  est  historia  naturalis  et  cd'pcri- 
mentalis,  sufficiens  et  bona ;  quod  fundamentum  rei 
est:  neque  enim  fingendum,  aut  excogitandum,  sed 
inveniendum,  quid  natura  faciat,  aut  ferat2fi. 

Historia  vero  naturalis  et  ewperimentalis  tarn  varia 
est  et  sparsa,  ut  intellectum  confundat  et  disgreget, 
nisi  sistatur  et  compareat  ordine  idoneo.  Itaque  for- 
mandaj  sunt  tabulte27,  et  co-ordinationes  instantiarum, 
tali  modo  et  instructione,  ut  in  eas  agere  possit  intel- 
lectus. 

Id  quoque  licet  fiat,  tamen  intellectus  sibi  pel-mis 
sus,  et  sponte  movens,  incompetens  est  et  inhabilis  ad 
oi)ificium  axiomatum,  nisi  regatur  et  muniatur.  Itaque 
tertio,  adhibenda  est  inductio  legitima  et  vera,  qua' 
ipsa  davit  est  interpretationis.  Incipiendum  an  tern  est 
a  fine,  et  retro  pergendum  ad  reliqua. 

XI. 

Inquisitio  formarum  sic  proccdit28;    super  uaturani 

26  This  desire  for  a  Historia  Na-  these  particulars  into  any  exact  me- 
turalis  is  probably  the  cause  of  his  thod  (though  he  that  looketh  atten- 
attaching  a  Parasceue  as  a  kind  of  lively  into  them  shall  find  that  they 
specimen  to  his  first  Edition.  (Lon-  have  a  secret  order)  was,  because 
don,  1620.)  he  conceived  that  other  men  would 

27  Of  a  first  sketch  of  Tables,  we  now  think  that  they  could  do  the. 
had  an  example  in  the  Sylva  Sylva-  like,  and  so  go  on  with  a  farther 
rum,    "  a   Natural  History   in   ten  collection ;    which,   if  the   Method 
centuries"— a  work  without  order  had  been  exact,  many  would  have 
or  digestion,  and  not  really  fit  to  be  despaired   to  attain   by  imitation." 
called  "  Tables,"  for  Bacon  intend-  Perhaps  the  brief  Table  in  the  next 
ed    by    it   to    "represent   a   know-  Aphorism    is     a    fairer    specimen, 
ledge  broken,"  so  to  "invite  men  though    even    there    the    instances 
to  inquire  farther."     See  Rawley's  follow  no  order ;  still  they  are  con- 
Preface  to  the  Sylv.  Sylv.     "  I  have  nected  with  one  definite  subject. 
heard   his    lordship    say    that    one         28  From  Aph.  11-20  we  have  a 
great  reason  why  he  would  not  put  particular  illustration  of  the  method 
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clatam  primo  facienda  cst  comparentia®  ad  intellectum 
omnium  instantiarwn  notarum,  qua*  in  eadem  natura 
conveniunt,  per  materias  licet  dissimillimas.  Atquc 
hujusmodi  collectio  facienda  est  historice,  absquc  con- 
templatione  pnvfcstina,  aut  subtilitate  aliqua  majore. 
Exempli  gratia;  in  inqnisitionc  de  forma  calidi. 

Instnntice  convcnicntcs  in  n<ttnra  calidi. 

1.  Radii  soils,  prasertim  instate  et  meridie. 

2.  Hadii  solis  reflexi  et  constipati,  ut  inter  montes,  ant 

j>er  parictes,  et  maximc  omnium  in  spec ul is  com- 
bnrentibus. 

3.  Meteora  ignita. 

4.  Fnlmina  combnrentia. 

5.  Ernctationes  flammarum  ex  cavis  montium,  &e. 

6.  Flamma  omnis. 

7.  Tgnita  solida. 

8.  Balnea  calida  natural ia. 


of  Discovery  of  Forms—  using  the 
example  of  Heat.  It  is  a  striking 
part  of  the  work  ;  it  shews  how 
much  Bacon  could  make  of  his 
materials.  Many  of  his  instances 
are  wrong,  but  many  are  pains 
taking  and  judicious  ;  and,  though 
his  "  Vindemiatio  I'rima"  is  any 
thing  but  a  Form  (as  he  defines  it), 
and  Bacon  seems  aware  of  this,  in 
adding  the  adjective  Pr'nnu,  still  it 
is  to  this  day  one  of  the  theories 
.is  to  the  Nature  of  Heat.  The 
27  Instances  in  this  Aphorism  are 
in  no  order  —  "Collectio  facienda 
historice;"  —  some  are  only  sub 
divisions  of  others  (as,  e.  g.  5  and 
ft,  8,  9  and  14,  &c.)  ;  and  Ba 
con  was  ignorant  of  two  sources 
of  Heat  given  by  Herschel,  as  the 
most  violent  of  all  (Discourse  on 
Nat.  Phil.  §  348),  viz.  (i)  Combus 
tion  of  Oxygen  and  Hydrogen  in 


the  exact  proportion  required  for 
the  production  of  Water;  and  (2) 
the  discharge  of  a  copious  and  con 
tinued  current  of  Electricity  through 
a  small  conductor.  The  "  Absque 
contemplatione  pnrfestina"  is  in 
strict  accord  with  his  Method,  but 
looks  very  like  the  entire  refusal  of 
Coleridge's  "  Mental  Initiative." 
The  question  suggests  itself,  what 
right  have  we  to  assume  even  so 
much  knowledge  of  Heat  as  to  be 
able  to  gather  all  these  Instances  ? 
I  suppose  Nature  answers  this  dif 
ficulty  for  Bacon,  roughly  ;  and 
the  progress  of  knowledge  enables 
us  to  correct  errors,  &c.  For  a 
good  modern  discussion  of  Heat, 
see  Herschel's  Discourse,  chap.  V. 

(§  344-362-) 

29  Comparentia  —  a  presentation 
in  company — an  arranged  gather 
ing. 
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9.  Liquida  ferventia,  ant  calefacta. 

10.  Vapores  et  fumi  fcrventes,  atque  aer  ipse,  qui  for- 
tissimum  et  furentem  suscipit  calorein,  si  conclu- 
datur  ;  ut  in  reverberatoriis30. 

11.  Tempestates  aliquie  sudae  per  ipsam  constitution  em 
aeris,  non  liabita  ratione  temporis  anni. 

12.  Aer  conclusus  et  subterraneus  in  cavern  is  noniml- 
lis,  prsesertim  h}7eme. 

13.  Omnia  villosa,  ut  laiia,  pelles  animalium,  et  plu- 
magines,  habent  nonnihil  teporis. 

14.  Corpora  omnia,  tarn  soli  da,  quam  liquida,  ct  tain 
densa,   quam  tenuia,  (qualis  est  ipse  aer)  igni  ad 
tempus  approximate. 

15.  Scintilla:  ex  silice  et  clialybe  per  fortem  percus- 
sionem. 

16.  Omne  corpus  fortiter  attritum,  ut  lapis,  lignum, 
pannus,   &c.    adeo    ut   temones,   et   axes    rotarum, 
aliquando  flammam  coucipiant;    et  mos  excitandi 
ignis    apud    Indos    occidentals    fuerit    per    attri- 
tionem. 

17.  Herbse  virides  et  liumidtc  simul  conclusae  et  con- 
trusse,  ut  rosae,  pisa;  in  corbibus ;  adeo  ut  foenum, 
si  repositum  fuerit  madidum,  saepe  concipiat  flam- 
mam. 

18.  Calx  viva,  aqua  aspersa. 

19.  Ferrum,  cum  primo  dissolvitur  per  aquas  fortes  in 
vitro,  idque  absque  ulla  admotione  ad  ignem  :   ct 
stannum  similiter,  &c.  sed  non  adeo  intense. 

20.  Animalia,   prrcsertim   et   perpetuo   per    interiora ; 

a°    Reverberatories   are    furnaces  the  floor  of  the  inner  chamber,  and 

constructed    with    two    chambers  ;  fire  is  lighted  in  the  other  :  so  that 

an  outer  one,  which  has  no  chim-  the  flame,  having  no  outlet  in  the 

ney,   but   has   a  passage   connect-  outer  chamber,  passes  into  the  in- 

ing  it  with  an  inner  one  which  has  ner,    over    the    substance,    and    is 

a  chimney.     The   substance  to  be  so    concentrated    with   vast    power 

exposed  to   the  heat  is  placed  on  upon  it. 
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licet  in   insectis  calor  ob  parvitatom   corporis  non 
deprehemlatur  ad  tactuni. 

21.  Fimus   equinus,   et  hujusmodi   excrementa  anirna- 
litiiu  recentia. 

22.  Oleum  forte  sulplmris :tl  et  vitriol!  exeqnitnr  opera 
caloris,  in  linteo  adurcndo. 

23.  Oleum    origaiir'-,    et   hujusmodi,    exe(|iiitur   opera 
caloris  in  adurendis  ossibus  dentium. 

24.  Spiritus  vini   fortis  et  bene  rectificatus  exeqnitnr 
opera  caloris;  adeo  ut  si  albumen  ovi  in  euin  iuji- 
ciatur,  concrescat  et  albescat,  fere  in  inodiun  albu- 
ininis  cocti  ;   panis  iujectus  torretiat  et  incrustetur, 
ad  niodnni  panis  tosti. 

25.  Aromata,  et  lierba-  calida-,  ut  dracuneulus'",  nastur- 
tinni    vetns,   £c.    licet  ad    inanuni   non  sint  calida, 
(nee    Integra,   nee    pulveres  eorum)   tainen  ad    lin- 
£iiam  et  palatum  j)aruui  masticata  percipiuiitur  ca 
lida,  et  (juasi  adurentia. 

26.  Acetuin  forte,  et  oinnia  acida,  in  inenibro  ubi  non 
sit   epidermis,   ut   in   oculo,   lingua,  ant  aliqua  alia 
parte    vulnerata,    et    cute    detecta,    dolorem    cient, 
non   multum   discrepantem   ab  co,   qui  inducitur  a 
calido. 

27.  L'ltiam    fViuora   acria   i>t    intensa   indncunt   sensuni 
quendam  ustionis11 ; 

11   "  Oleum  sulphuris  et  vitrioli."  Dracunculus.       "Artemisia 

By  these    two    names    IJat'on    pro-  Drac."     of     Linnaeus.        Uerschel 

bably  means   the   same  thing,   viz.  (Discourse   on    Nat.    Phil.    §  345-) 

Sulphuric  Acid,  which  is  an  oil-like  points   out  the   confusion   in  these 

fluid,  and,  when  mixed  with  water,  Instances    (2.2-2,-,)   between   things 

produces  considerable  heat.  really  hot,  and  those  "  which  excite 

32  "Oleum  origani."     The  essen-  in  our  organs,  and  chiefly  in  that  of 

tial  oils  of  vegetable  substances,  of  taste,    a   sensation    of  heat,    which 

which  this  Oil  of  Marjoram  is  one,  they  owe  to  their  being  Chemical 

are  acrid    and  caustic,  and  readily  stimulants,  and  not  at  all  to  their 

combustible    on    the    approach    of  being  actually  hot." 

burning  bodies.  :t4  A  mistake   analogous   to   the 
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Nam  Borese  penetrabile  frigus  adurit. 
28.  Alia. 

Hanc  tabulam  essentice  et  prcesentiai  appellare  con- 
suevimus. 

XII. 

Secundo35,  facienda  est  comparentia  ad  intellectum 
instantiarum,  quac  natura  data  privantur:  quia  forma 
(ut  dictum  est36)  non  minus  abesse  debet,  ubi  natura 
data  abest,  quam  adesse,  ubi  adest.  Hoc  vero  infini- 
tum  esset  in  omnibus. 

Itaque  subjungenda  sunt  negativa  qffirmativis,  et  pri- 
vationes  inspiciendac  tantum  in  illis  subjectis,  quse  sunt 
maxime  cognata  illis  alteris,  in  quibus  natura  data 
inest  et  comparet.  Hanc  tabulam  dedinationis,  sive 
absentia  in  proximo37,  appellare  consuevinms. 

InstanticB  in  proximo,  quse  privantur  natura  calidi. 
Ad  Instantiam  primam  affirmatimm  Instantia  prima 
negativa  vel  subjimctiva. 

1.  Lunae,  et  stellarum,  et  cometarum  radii  non  in- 
veniuntur  calidi  ad  tactum  :  quinetiam  observari  solent 
acerrima  frigora  in  pleniluniis38. 

At  stellse  fixae  majores,  quando  sol  eas  subit,  aut  iis 

above,  arising  from  men's  arguing  record  of  an  active  mind,  and  fulfils 

from  their  own  sensations  to  things  his  own  saying  :  "  Sol  asque  palatia 

causing  them.     The  line  quoted  is  et  cloacas  ingreditur,  neque  tamen 

from  Virgil,    Georg.  i.  93.      For   a  polluitur."     (I.  120.) 
discussion  of  most  of  the  sources  of         36  Supra,  II.  4. 
Heat  here  given,  see  below.  37  In proximo,  i.e.  "in  illis  sub- 

5  This  Table  is  not  merely  one  jectis,    quse   sunt   maxime    cognata 

of  Negatives,  but  includes  supple-  illis  alteris,  in  quibus  natura  data 

mentary   observations    and   chance  inest  comparet." 
limitations.    It  is  "  neyativa  vel  sub-         w  The  cold  at  full  moon  probably 

junctiva."   One  may  notice  its  great  arises  from  the  fact  that  the  clearest 

ignorance   of  Chemical   truths  —  a  weather  usually  occurs  at  that  time, 

faithful    sign    (for   Bacon  was  not  as  the  moon  causes  evaporation  of 

behind  his  contemporaries  in  most  clouds,  and   gives  opportunity   for 

things)    of  the    want    of   scientific  rarefaction  of  the  atmosphere.     But 

knowledge  in  his  day;  and  also  its  see  infr.  Instance  5.  (note  45.) 
great  attention.     It  is  an  admirable 


15-J. 


NOVTM   OIUIAXUM. 


fipproximatur,  cxistimantur  tcrvores  soils  .iiigoro  ct  in- 
tcndcrc  ;  ut  fit  cum  sol  sistitur  in  leono,  ot  diebus  ca- 
nicularibns39. 

.  It/  scciuidam. 

<2.  Radii  solis  in  media  (quain  vocant)  rcfjione  aeris 
non  calet'aeiunt;  oujus  ratio  vuljrn  11011  male  rodditur  ; 
quia  re^-io  ilia  nee  satis  appropinqnat  ad  corpus  solis, 
undo  radii  omanant,  nee  etiain  ad  terrain,  undo  rotlcc- 
tuntur10.  At(juo  hoe  liqnet  ex  tastigiis  montiuni,  (nisi 
sint  pra-alti)  ubi  nives  perpetuo  durant.  Sod  contra 
notatuin  est  a  noimullis.  (|uod  in  cacumino  Picns  do 
Tenaripli,  atquo  etiain  in  .  \ndis  IVruvia-,  ipsa  fiistigia 
inontiuin  nive  destituta  sint;  nivibus  jaccutibus  tan- 
tiun  inferius  in  asccnsu41.  Atcpio  insupor  ai-r  in  illis 


count  for  this  phenomenon. 

Tlu-  Solar  Kay  lias  horn  analysed 
carefully,  and  is  found  to  he  divisi- 
hie  into  three  distinct  kinds  of 
heanis  ;  (  i  ray-  of  Heat  not  lumi- 
nous,  (2)  rays  ofli^ht  not  hot,  and 
(3)  the  actinic  rays,  which  alone 
produce  those  chemical  results  upon 
silver  and  other  suhstances,  which 
are  .applied  in  Photography. 

41  These  extreme  heights  may 
not  he  snow-clad,  hut  if  so,  only 
hecanse  there  is  not  a  sufficiently 
level  surface  for  the  snow  to  rest. 
The  helief  as  to  the  stillness  on  the 
summit  of  Olympus  is  to  be  found 
in  Homer. 

'H  fuV  <"/)'  <£>r  fiVofrr'  uTrffir]  y\<n'KwTTis  '\6rivr) 
OvXvp-rruv  fi',  ofli  (j)acr\  6(a>v  efioj  ncr^aXts  aid 
€fjifi.€vai'    OUT'  (ivffjLoicri  rivvtrcrfTni,  ovrt  TTOT'  ("pdpai 
ftfi'fTai,  oi'Tf  xiu>v  tiriiri\varai'   dXXa  fj.('i\   uiofir) 
TTfirTarai  dvv(<p(\ns,  Xfi'/cr;  fi'  eVi8«8po/i*J'  atyXr;.      Od.  VI.  41. 

So   too    Lucan,    Phars.   II.  269-  est  in  cacumine  Jovi  dicata,  cujus 

273.     But  the  authority  whom  Ba-  altaribus  signa  de  extis  inferuntur, 

con  must  have  had  before  him  was  nee    difflantur    ventosis    spiritihus, 

Solinus,  Polyhist.  chap.  xiii.     "  Ara  nee  pluviis  diluuntur,  sed  volvente 


:)'-'  'I'his  is  crrnin'ous:  the  tivi'd 
star-  have  no  inlliu-ncc  of  tlu-  kind  ; 
and  the  cause  of  the  increased  Heat 
of  the  sun  in  Leo,  or  in  the  I  )«x- 
days,  arises  from  the  an^le  at  which 
the  Karth's  Axis  is  inclined,  and 
from  the  Heat  increasing  to  a  maxi- 
mum  after  the  Sun  has  pa^ed  the 
Summer  SoKtice.  "  Sol  iis  ;»ppn»xi- 
matnr"  is  lan>nia<re  connected  with 
the  belief  that  the  Sun  and  the  Stars 
are  equidistant  from  the  earth. 

•*"  Accounted  for  hy  the  Karefac- 
lion  of  the  Atmosphere  as  we 
ascend,  which  proceeds  hy  a  direct 
ratio  as  the  pressure  decreases, 
Reflection  of  Rays  is  also  a  cau-e  of 
additional  Heat,  hut  does  not  ac- 
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ipsis  verticibus  montium  deprehenditur  minime  frigi- 
dus,  sed  tennis  tantum  et  acer ;  adeo  ut  in  Andis 
pungat  et  vulneret  oculos  per  nirniam  acrimoniam, 
atque  etiam  pungat  os  ventriculi,  et  inducat  vomitum. 
Atque  ab  antiquis  notatum  est,  in  vertice  Olympi  tan- 
tarn  fuisse  aeris  tenuitatem,  ut  necesse  fuerit  illis,  qui 
eo  ascenderant,  secuin  deferre  spongias  aceto  et  aqua 
madefactas,  easque  ad  os  et  nares  subinde  apponere  ; 
quia  aer  ob  tenuitatem  non  sufficiebat  respirationi.  In 
quo  vertice  etiam  relatum  est  tantam  fuisse  sercnita- 
tem  et  tranquillitatem  a  pluviis,  et  nivibus,  et  ventis, 
ut  sacrificantibus  liters  descriptor  digito  in  cineribus 
sacrificiorum  super  aram  Jovis  manerent  in  annum 
proximum  absque  ulla  perturbatione.  Atque  etiam 
liodic  ascendentes  ad  verticcm  Picus  de  Tenariph,  eo 
vadunt  noctu  et  non  interdiu ;  ct  paulo  post  ortum 
solis  monentur  et  excitantur  a  ducibus  suis,  ut  festi- 
nent  descendere,  propter  periculum  (ut  videtur)  a  te- 
nuitate  aeris,  ne  sol  vat  spiritus  et  suffocet42. 

Ad  secundam. 

3.  Reflexio  radiorum  solis,  in  regionibus  prope  cir- 
culos  polares,  admodum  debilis  et  inefficax  invenitur  in 
calore 42 :  adeo  ut  Belgre,  qui  h}7bernarunt  in  Nova 
Zembla,  cum  expectarent  navis  SUDO  liberationem  et 
deobstructionem  a  glaciali  mole  (quac  earn  obsederat) 
per  initia  mensis  Julii  spe  sua  frustrati  sint,  et  coacti 
scapbge  se  committere.  Itaque  radii  solis  directi  viden- 


altero  anno,  cujusmodi  relicta  fue-  stances  in  his  History  of  Winds, 

rint,  ejusmodi  reperiuntur.    Et  om-  42  The  snow  is  safer  then  ;    the 

nibus     tempestatibus    a    corrupte-  reflection  of  the  Sun's  rays  on  the 

lis  aurarum  vindicatur  quicquid  ibi  Snow  is  avoided  by  ascending  by 

semel   est    Deo    consecratum.     Li-  night;  and  the  view  is  usually  finest 

teree   in    cinere    scriptse   usque    ad  an  hour  or  two  after  sunrise, 

alteram    anni    ceremoniam    perma-  43  This  case  (as  also  others)  is  one 

nent."      Bacon    repeats    these   in-  of  Degree,  and  not  negative. 
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tur  parum  posse,  etiam  super  ternuii  planain  ;  nee  re- 
llexi  etiani,  nisi  inultiplieentur  et  uniaiitur,  quod  fit, 
cum  sol  majris  vcr^it  ad  perpcniliculum  ;  quia  turn  in- 
cidentia  radiorum  tacit  angulos  aeutiores;  ut  linea>  ra- 
diurum  sint  Hindis  in  propinquo  :  ubi  contra  in  inarms 
ol)li(|uitatil)iis  solis.  anguli  Mint  valde  obtusi.  ct  proiiule 
linete  radiorum  magis  distantes4:i.  Sed  interim  notan- 
dum  i-M.  multas  rsse  posse  opcratioucs  radiornm  solis, 
atquc  etiam  ex  natnra  calidi.  qu;e  non  snnt  proportio 
nate  ad  tacttim  nostrum:  adeo  nt  respect  u  nostri  non 
oprivntiir  us<|iic  ad  calefactionem,  sed  respectn  alioruin 
nonnullorum  corporuni  cxcquautur  opera  calidi. 

„  I  <l  secioidnin. 

4.  l-'iat  Imjusmodi  I'xperimcntum.  Accipiatur  spe 
culum  tal>ricatum  contra  ac  lit  in  speculis  comburenti- 
l»us;  t-t  intfrpoiiatiir  inter  manum  et  radios  solis;  et 
fiat  olxt-i-Natio,  iitrum  minuat  calorcm  solis,  qucmad- 
modum  speculuin  combnrons  eundfin  au«;-ft  et  intendit. 
Manit'estum  cst  fiiim  quoad  radios  opticos,  prout  iabri- 
catur  speculum  in  dc-nsitate  iiia'(juali  respectu  medii  et 
lateruin,  ita  ap]>arere  simulacra  ma^is  diil'usa,  aut  inagis 
Contracta.  Itaque  idem  videndum  in  calore  n. 


Ad  > 
5.    Fiat  experimentum  diligenter,  utruni  per  specula 

**  The  rays   liavi-  a  U>s  amount  iiiyslcry  which  every  discovery  that 

of  atmosphere  to  traverse  when  the  has   been   made  either  in  chemistry 

Sun    is    in    zenith;     and    what    re-  or   optics,  so  far   from   elucidating, 

flection  there  is  is  most  direct.    Hut  si-ems    only    to    render    more    pro- 

the  question  of  Solar  Heat  is  in  it-  found." 

self  very  obscure,  und  but  little  un-          4l  This    can   be    verified.     Solar 

derstood.    Ilerschel's  Disc,  on  Nat.  Rays  naturally  increase  or  decrease 

Phil.  §  347.    "The   nature   of   the  the  amount  of  Heat  generated  at  a 

Sun,   and   the    mode    in   which   its  certain  point  according  to  the  num- 

wonderful  supply  of  light  and  heat  ber  of  them  (if  one  may  so  speak) 

is    maintained,    are    involved    in    a  brought  to  bear  on  that  point. 
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comburentia,  fortissimo  et  optirne  fabricata,  radii  lunse 
possint  excipi  et  colligi  in  aliquem  vel  minimum  gra- 
duni  teporis45.  Is  vero  graclus  teporis,  si  fortasse  nimis 
subtilis  et  debilis  fuerit,  ut  ad  tactum  percipi  et  clepre- 
hendi  non  possit ;  confugiendum  erit  ad  vitra  ilia,  quse 
indicant  constitutionem  aeris  calidam  aut  frigidam 40 ; 
ita  ut  radii  lunse  per  speculum  comburens  incidant  et 
jaciantur  in  summitatem  vitri  hujusmodi ;  atque  turn 
notetur,  si  fiat  depressio  aqua?  per  teporem. 

Ad  secundam. 

6.  Practicetur  etiam  vitrum  comburens  super  cali- 
dum,  quod  non  sit  radiosum  aut  luminosum  ;  ut  ferri, 
et  lapidis  calefacti,  sed  non  igniti ;  aut  aquae  ferventis, 
aut  similium :  et  notetur,  utrum  fiat  augmentum  et 
intentio  calidi,  ut  in  radiis  solis47. 


4:>  This  experiment  has  been  per 
formed  as  follows  :  Tschirnhausen 
made  a  lens  of  power  sufficient  to 
fuse  copper,  silver,  tiles,  pumice, 
and  even  a  crucible ;  but  the  rays 
of  the  full  moon  at  her  greatest  alti 
tude  produced  no  perceptible  degree 
of  Heat.  In  1802  the  lunar  rays 
were  again  concentrated  by  the  most 
powerful  lens  ever  made,  in  the 
presence  of  Sir  Joseph  Banks  and 
other  Members  of  the  Royal  So 
ciety;  but  though  the  most  sensi 
tive  Thermometers  were  applied,  it 
was  thought  that  a  diminution  ra 
ther  than  an  increase  of  Heat  took 
place.  Encycl.  Brit.  "  Burning- 
glass." 

46  "  Vitrum  Calendare."  Cf.  infr. 
II.  13.  No.  38.     It  served  also  as  a 
barometer,  but  was  naturally  rude 
and  inaccurate.     For  a  history  of 
the    Thermometer    see    Herschel's 
Disc,  on  Nat.  Phil.  §  356. 

47  See  the  Encycl.   Brit.  Article 
"  Burning  Glass."     The  questions 


started  here  and  in  the  next  para 
graph  have  been  settled ;  and  the 
result  is  such  as  proves  the  simi 
larity  in  kind  of  Solar  and  other 
Heat;  so  that  in  these  places  no 
Negative  can  be  adduced.  Large 
lenses  brought  before  lighted  can 
dles  or  the  fire  produce  sensible 
Heat ;  and  by  collecting  the  rays  of 
Heat  in  the  atmosphere,  even  when 
the  Sun  is  quite  hidden  behind 
clouds,  concave  Mirrors  produce  a 
definite  increase  of  Heat  at  their 
focus.  Farther  than  this,  M.  M. 
Saussure  and  Pictet  of  Geneva  have 
established  the  truth  as  to  "  ferrum, 
vel  lapis  calefactus,  sed  non  igni- 
tus,"  &c.  by  heating  an  iron  ball 
so  as  not  to  be  luminous,  and  by 
experimenting  on  boiling  water. 
From  the  results  they  have  shewn 
that  Heat  emanates  in  invisible 
rays,  and  is  subject  to  the  same 
laws  of  reflection,  &c.  as  if  it  were 
accompanied  by  rays  of  light  as 
well.  Melloir  has  also  established 
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Ad  sccundam. 

7.  Practicetur  etiain  speculum  coinbureiis  in  flainma 
communi. 

Ad  tertiam. 

8.  Coinctarum  (si  et   illos   immenire  inter  meteora 
libuerit)    non   deprelieiiditur   constans    aut    manifestus 
ejiectus  in  augemlis  ardoribus  unni,  licet  siccitates  so> 
]»ius   inde   sequi   notativ  sint  1S.     Quinetiam   trabes,   et 
<-<>liuniia>    lucithv,    et    cliasmata  1:I,    et    similia,  apparent 
sa'pius  tcinporibus   livbrniis,  quam  a-stivis;  et  inuxiine 
per  intensissiuia  trigora,  sed   conjuncta  cum   siccitati- 
bus:'".      Kulmina   tauien    et    coruscationes   et   tonitrua 
raro  eveniunt  hyeine,  se«l  sub  tempus  inagnorum   t'er- 
voninr'1.     At  stella-  (cpias  vocaut)  cadeutes,  existimau- 
tur  vul<n>    iuat^i^    constare    ex   viscosa   alicpia    materia 
spleudida    et    at-ccnsi,   quaiii    esse    uatura;   igneai    ibr- 
tioris:>-.      Srd  de  hoc  iiKpiiratur  ulterius. 

the  fuel  that  Ural  is  ivfran^ible ;  "  lon^a  fax,  trains  specie,  in  crelo 
and  (like  Li-rht  of  different  colours)  apjiaivns."  Ciua-st.  Nat.  vii.  4.  Co 
ll  eat  from  different  sources  lias  IUHIIHC.  tiua-st.  Nat.  vii.  20.  Chasma, 
different  decrees  of  nit'ran«ril)ility.  "  (iiiuin  alitjuod  c<rli  sjiatiurn  disce- 
1-orbes  has  established  the  polari/a-  dit,  et  Hammam  dehiscens  velut  in 
tion  of  Heat  from  both  luminous  abdito  ostendat."  Quaest.  Nat. i.  14. 
and  non-luminous  sources  :  he  also  They  are  clearly  names  for  the  Au- 
depolarized  Heat;  and  as  this  is  a  rora  Horealis. 

consequence    solely    of    double   re-  •'"'  The  Aurora  Horealis  is  proba- 

fraction,  he  thereby  has  proved  that  bly  caused    by  electricity,  which  is 

Heat  is  subject  also  to  the  Laws  of  most    active    when    the    weather   is 

double     refraction.      See    Turner's  dry. 

Chemistry,  Heat,  p.  14—20.  ;>1  This  is  now  accounted  for  by 

•W  Comets  (as   Bacon   apparently  what   is   known  of  Electricity;  yet 

thought)   have  no   effect   on   either  thunderstorms  do  sometimes  occur 

Heat  or   Drought,  except   perhaps  in  Winter. 

when   they  approach   so    near   our  ™  For  the  probable  nature  and 

planet  as  to  affect  the  Atmosphere,  cause  of  falling  stars,  see  Herschel's 

The  belief  to  the   contrary  is  still  Elements   of   Astronomy,    part  III. 

almost  universal.  chap.  xvii.  §  898  ;  and  Humboldt's 

49  Trabes,  columna,  chasmata  are  Kosmos. 
all    described    by    Seneca.      Trabes 
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Ad  quartam. 

9-  Simt  qusedam  coruscationes,  quae  prgebent  lumen, 
sed  non  urunt:  ea3  vero  semper  fiunt  sine  tonitru5-'. 

Ad  quintain. 

10.  Eructationes  et  eruptiones  flammarum  inveniun- 
tur  non  minus  in  regionibus  frigidis  quam  calidis ;  ut 
in  Islandia  et  Groenlandia :  quemadmodum  et  arbores 
per  regiones  frigidas  niagis  sunt  qtiandoque  inflamma- 
biles,  et  magis  picesc  ac  resinosac,  quam  per  regiones 
calidas ;  ut  fit  in   abiete,  pinu,   et   reliquis :  verum  in 
quali  situ  et  natura  soli  hujusmodi  eruptiones  fieri  so- 
leant,  ut  possimus  affirmative  subjungere  negativam,  non 
satis  quacsitum  estf)4. 

Ad  sextain. 

11.  Omnis   flamma  perpetuo   est   calida  magis  aut 
minus :  neque  omnino  subjungitur  negativa 5<\     Et  ta- 
men  referunt,  ignem  fatuum 5(i,  (queni  vocant)  qui  etiam 
aliquando  impingitur  in  parietem,  non  multum  liabere 
caloris ;  fortasse  instar  flammoc  spiritus  vini,  quse  cle- 
mens  ct  lenis  est.     Sed  adhuc  lenior  videtur  ea  flam- 
ma,  quae  in  nonnullis  historiis  fidis  et  gravibus  inveni- 
tur  apparuisse  circa  capita  et  comas  puerorum  et  virgi- 

53  Sheet  lighning  is  supposed  to     disengaged. 

be  only  the  reflection  of  ordinary  5(!   Ignis  fatuus  is   seen  only  in 

lightning.  marshy  and  other  spots  where  there 

54  This   is   clearly   no   Negative,  are  exhalations  of  decomposing  mat- 
For  the  causes  and  nature  of  sub-  ter.     It  has  been  variously  account- 
terraneous   fires,  see  Dr.  Daubeny  ed  for  by  Sir  I.  Newton  and  Dr. 
on  Volcanoes.  Priestly ;  nothing  is  certainly  known 

•r'5  This  is  again  an  instance  of  about  it;  possibly  it  is  caused   by 

Degree.     One  can  however  imagine  phosphoretted    Hydrogen,    kindled 

rays  of  light  without  any  Heat,  such  either  by  Electricity,  or  by  its  own 

as  would  be  the   Halos  which  en-  tendency  to  combustion  in  air.   The 

circle  holy  heads  in  Paintings.    The  flame  of  Spirits  of  Wine,  instead  of 

flames  of  different  substances  have  being  "  clemens  et  lenis,"  is  one  of 

different   degrees   of   Heat,  arising  the    most    intensely   hot    kinds    of 

from  the  different  amounts  of  gases  flame. 
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num;";  qua-  nullo  inodo  comas  adnrebat,  sed  molliter 
circuin   eas  trepidabat.      Atqne   eertissimiim    est,  circa 
equnm    in   itinere  sudaiitcni,  noctu  et  snda  tempestate, 
apparuisse  (juandoque  eornscationem   quaiidain  absqne 
manifesto  caloro.      Atqne   j)ancis   abhinc  aiuiis  notissi- 
niiini  est,  ft  ]>r<>  miraculo  (jiiasi   habitnm,  £reniialo  cu- 
jusdam  pnella1  paulo  motnm   aut   fricatuin   eoniscasse: 
quod  fortasse  factuni   est   oh  alnmen   ant   sales,  qnibus 
grcmialc  tinctuin  erat,  panlo   crassius   ha'ivntia   et    in- 
erustata.  et  ex  fricatione  fracta  :>s.      Attjiie  certissiniMin 
est,  saccliaruin   oinne.   sive   conditinn    (ut    vocant)  sive 
simplex,  inodo  sit  durius.  in   tenebris  i'ractuni  ant  cnl- 
t(>llo    scalptnm    coi-n>care.      SimilitiT    a<jiia    marina    et 
silsa,  noctu  interdnm  invenitnr,  remis  fortiter  j>ercussa, 
coru<care.      Attpie  etiam  in  temjx'statihns  sjinma  maris 
fortiter  a^itafa  nocln  comscat :  ijiiam  cornscationem  Ilis- 
jiani    juilinonem    marinnm    vocant  :'!l.      J)(.'    illn   ilamma 
autem,  (piain  antifjui   naiita1  vocabant  Castorem  et  I'ol- 
luceni,  ct  modern!  Focnm  Sancti  Krini''10,  (pialem  calo- 
rem  haheat,  11011  satis  (pia'situm  ext. 

•y  (T.  F.ivy,  I.  .-]')•   VirR.  .i:,,.  II.  is  ,i,t,  ],,,,,(  secnt)  IU,U.  par)i(.k,s  ()f 

organic     matter    an-    brought    into 

s  Apron  was  probably  n.ntact  witli  tin-  oxy^n  of  the  air; 
made  of  silk,  ami  tlu-  "  coruscutio"  tln-n  ozone  is  produced,  which  oxi- 
elcctnr-  dates  and  destroys  the  vegetable 
t  is  not  rjint,.  certain  to  what  matter  from  which  it  sprang,  and 
Phosphorescent  Li^ht"  (l,irj,lf,  ,i,is  pr()teSH  ,lle  »  corusca. 
is  to  be  attribute  I.  Khrenber^.  tio"  takes  place.  Darwin  adds 
Darwin,  and  Schonbein  all  a^ive  in  a  remark  which  illustrates  the  Spa- 
rejecting  the  notion  that  it  is  caused  ,,jsh  "  I»,,lmol,  marino"— the  Lnnys 
by  infusoria  in  the  water;  and  the  of  t]K,  Sea.  "  I  am  inclined  to  con- 
most  probable  conclusion  is  that  it  sider  that  the  phosphorescence  is 
s  caused  by  the  process  of  self-  the  result  of  decomposition  of  the 
purification,  continually  Koin<r  ,,n  in  organic  particles,  by  which  process 
salt  water.  Ozone  (a  product  of  (one  is  tempted  almost  to  call  it  a 
Phosphorus)  oxidates  Phosphorus,  kiml  of  respiration)  the  ocean  be- 
and  by  so  doing  causes  emission  of  comes  purified, 
light.  So,  probably,  when  the  sea  GO  yoctls  Sancti  Ermi.  "  St.  Mi- 
is  in  motion,  (and  at  no  other  time  mo's  fire  ;"  an  electric  light.  An 
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Ad  septimam. 

12.  Omne  ignitum  ita  ut  vertatur  in  ruborem  ig- 
neum,  etiam  sine  flamma  perpetuo  calidum  est ;  neque 
huic  affirmatives   subjungitur   negativa :    sed   quod    in 
proximo  est,  videtur  esse  lignum  putre ;  quod  splendet 
noctu,  neque  tarn  en  deprehenditur  calidum:  et  squamse 
piscium  putrescentes,  quse  etiam  splendent  noctu01,  nee 
inveniuntur  ad  tactum  calidae  :    neque    etiam    corpus 
cicindelse,  aut  muscic,  (quam  vocant  luciolam62)  cali 
dum  ad  tactum  deprehenditur. 

Ad  octamm. 

13.  De  balneis  calidis,  in  quo   situ   et  natura  soli 
emanare  soleant,  non  satis  quaesitum  est :  itaque  non 
subjungitur  negativa. 

Ad  nonam. 

14.  Liquidis  ferventibus  subjungitur  negativa  ipsius 
liquidi  natura  sua.     Nullum  enim  invenitur  liquidum 
tangibile,  quod  sit  in  natura  sua  et  maneat  constanter 
calidum ;  sed  superinducitur  ad  tempus  tantum  calor, 
ut  natura  ascititia:  adeo  ut  quoc  potestate  et  operatione 
sunt  maxime  calida,  ut  spiritus  vini,   olea  aromatum 
chemica,  etiam  olea  vitrioli  et  sulplmris,  et  similia63,  qua} 
paulo  post   adurunt,   ad  primum   tactum  sint  frigida. 
Aqua  autem  balneorum  naturalium,  excepta  in  vas  ali- 
quod,  et  separata  a  fontibus  suis,  defervescit  perinde  ac 
aqua  igne  calefacta.     At  verum  est,  corpora  oleosa  ad 
tactum  paulo  minus  esse  frigida  quam  aquea;  ut  oleum 

account   of  it,  with    its    supposed  firefly :    "  Lucciola"  is   its   present 

effect  on  weather,  is  given  by  Bacon  name.      These  also  give  off  Phos- 

in  his  History  of  Winds.  phorescent  light.     For  its  manner 

61  Arises  from  the  disengagement  and  process  of  disengagement,  we 
of  Phosphorescent  light  during  de-  may  refer  to  note  59. 
composition.  63  See  supr.  II.  n.  (note  33.) 

62  The  glow-worm  and  the  Italian 

M 
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minus  ([iiam  aqua,  sericum  minus  quam  lintouni.     Ve- 
nun  hoc  pertinet  ad  Talulam  yradiuim  de  frigido'*4. 

Ad  decimam. 

1.5.  Similiter  vajiori  fervido  subjungitur  net/afirtt  na- 
tunr  ipsius  vaporis,  (jiialis  apud  nos  invenitur.  Ktenim 
exhalationes  ox  oleosis,  licet  facile  inflammabiles,  ta- 
nien  non  inveniuntur  calid-v,  nisi  a  corpore  calido  re- 
center  exhalaverint. 

A<l  decimam. 

1().  Similiter  aeri  ipsi  ferventi  subjungitur  nrifdtira 
natuni'  aeris  ipsius.  Xe<pie  enini  invenitur  apud  nos 
ai:r  calidus,  nisi  t'uerit  ant  conelusus,  aut  attritus'1-"',  aut 
maniteste  calefactus  a  sole,  igne,  aut  ali<]iio  alio  cor- 
])ore  calido. 

Ad  undecimam. 

17.  Subjungitur    iH'ifntirn    toinpestatuni    trigidariini 
ma«,ns  (jiiani   pro   ratione   tenijtoris  anni,  (puu  eveniunt 
apud  nos  Haute  Kuro  et  liorea:  (|iieniadniodiiin  et  con- 
traria-  teinjicstates   eveniunt  Haute  Ai^tro  et  /epliyro. 
I'ltiain    inclinatio    ad    pluviain    (pra-sertim    teni[)oribu,s 
hyemalibus)   comitatur  temjtestatein  tejudam  :  at  gelu 
contra  irigidam. 

Ad  duodecimo.™ . 

18.  Subjungitur  ni'ijutira  aeris  concltisi   in  cavernis 
teiiijiore  a-stiv(jMl.      At  de  acre   concluso  oinnino   dili- 

('4   The    Theory    of    "  Absolute  \vhich  lu-ifrhten  the  outer  teini>era- 

Cold"  was  believed   in   in    Bacon's  ture,  cannot    att'ect    the    air  in   ca- 

days.      We    again    notice    here    the  verns,  and  so  they  are  cooler  than 

confusion  of  notions  between  things  the  open  air  is  :  just  as  thick-walled 

really   hot,    and   those   which    have  buildings     enjoy    a     comparatively 

similar  chemical  effects.  equable  temperature.   The  case  with 

66  Cf.  infr.  inst.  22.  By  Aer  <it-  air  generally  is,  (and  this  answers 
tritus  would  probably  be  meant  air  most  of  the  difficulties  expressed 
when  compressed,  or  when  friction  here,)  that  it  is  a  very  bad  con- 
is  going  on.  ductor  of  Heat,  and  so  receives  it 

M  The  cause  of  this  will  be  this  :  slowly,  and  retains  it  long, 
that   in    Summer   the    Sun's   rays, 
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gentius  inquirendum.  Primo  enim  non  absque  causa 
in  dubitationem  venit,  qualis  sit  natura  aeris,  quatenus 
ad  calidum  et  frigidum  in  natura  sua  propria,  Recipit 
enim  aer  calidum  manifesto  ex  impressione  coelestium; 
frigid um  autem  fortasse  ab  expiratione  terrse ;  et  rur- 
sus  in  media  (quain  vocant)  regione  aeris,  a  vaporibus 
frigidis  et  nivibus :  ut  nullum  judicium  fieri  possit  de 
aeris  natura  per  aerem,  qui  foras  est  et  sub  dio,  sed  ve- 
rius  foret  judicium  per  aerem,  conclusum.  Atqui  opus 
est  etiam  ut  aer  concludatur  in  tali  vase  et  materia, 
quse  nee  ipsa  imbuat  aerem  calido  vel  frigido  ex  vi  pro- 
pria,  nee  facile  admittat  vim  aeris  extranei.  Fiat  ita- 
que  experimentum  per  ollam  figularem  multiplici  corio 
obductam  ad  muniendam  ipsam  ab  acre  extraneo,  fiicta 
mora  per  tres  aut  quatuor  dies  in  vase  bene  occluso : 
deprehensio  autem  sit  post  apertionem  vasis,  vel  per 
manum,  vel  per  vitrum  graduum  ordine  applicatum. 

Ad  decimam  tcrtiam. 

19-  Subest  similiter  dubitatio,  utrum  tepor  in  lana, 
et  pellibus,  et  plumis,  et  liujusmodi,  fiat  ex  quodam 
exili  calore  inhacrente,  quatenus  excernuntur  ab  anima- 
libus  ;  aut  etiam  ob  pinguedinem  quandam  et  oleosita- 
tem,  quae  sit  naturae  congruae  cum  tepore ;  vel  plane  ob 
conclusionem  ct  fractionem  aeris,  ut  in  articulo  pncce- 
dente  dictum  est.  Videtur  enim  omnis  aer,  abscissus 
a  continuitate  aeris  forinsect,  habere  nonnihil  teporis. 
Itaque  fiat  experimentum  in  fibrosis,  qua?  fiunt  ex  lino; 
non  ex  lana,  aut  plumis,  aut  serico,  quac  excernuntur 
ab  animatis.  Notandum  est  etiam,  omnes  pulveres  (ubi 
manifesto  includitur  aer)  minus  esse  frigidos,  quam 
corpora  integra  ipsorum ;  quemadmodum  etiam  existi- 
mamus,  omnem  spumam  (utpote  quae  aerem  contineat) 
minus  esse  frigidam,  quam  liquorem  ipsum. 

M  2 
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Ad  dccimam  quartam. 

20.  Huic  non  subjungitur  neyativa.     Nihil  onim  re- 
])eritur  apud  nos  sive  tangibile,  sive  spirituale*'",  quod 
admotum   igni   non   excipiat   calorem.      In  eo   tamcn 
differunt,   quod   alia  excipiant  calorem   citius,   ut  aer, 
oleum,  et  aqua ;  alia  tardius,  ut  lapis  et  metalla.     Ve- 
rum  hoc  pertinet  ad  Talitlam  araduitm. 

Ad  dccimam  <j  unit  am. 

21.  Huic   instantiate   non   subjungitur  iiegatim  alia, 
quam  ut  bene  notetur,  non  excitari   scintillas  ex  silice 
et  chalybe,  ant  alia  aliqua  substantia  dura,  nisi  ubi  ex- 
cutiuutur  niiimtiiL'  aliquaj  ex  ipsa  substantia  lapidis  vcl 
metalli:  ne<)ue  aereni  attrition  unquam  per  se  gencrare 
scintillas,  ut  vulgo  putant''8:  qnin  et  ipsa-  ilia;  scintilla 
<>x  pondere  corporis  igniti  magis  vergunt  deorsnm  quam 
sursuin,  et   in  extinctione  rcdeunt  in  quandam   fuligi- 
nem  corpoream. 

Ad  dccimam  xc.t'taw. 

22.  Existimamus  liuic  instantia>  non  subjungi  ncqa- 
tivam.     Nullum  enim   invenitur  apud   nos  corpus  tan- 
gibile,    quod    non    ex    attritions    manifesto   calcscat (i!* ; 
adeo  ut  veteres  somniarent,  non  inesse  cu-lestibus  aliam 
vim   aut  virtutem  calefaciendi,  nisi   ex   attritione  aeris 
per  rotationem  ra]»idam  et  incitatam.     Arcruin  in  hoc 

1:7  An  old  Scholastic  division.  By  so  seem  colder  to  the  touch. 
"  spirituale"  Bacon    probably   here          ^  Air   under    compression    does 

means  such  things  as  Gases.     His  emit    sparks   of  sufficient  intensity 

view  of  the  relative  speed  of  differ-  to  ignite  German  tinder, 
ent  substances  in  acquiring  heat  is          °'J   Friction    is    one   of  the   most 

all  wrong.     Air  (as  it  is  so  bad  a  important     sources    of    Heat  ;     as 

conductor)  is  very  slow:  Metals  are  Count  Rumford's  experiments  have 

particularly  rapid  ;  but  because  of  proved  that  an  unlimited  supply  of 

the  far  greater  number  of  their  par-  Heat  can  be  obtained  by  it  without 

ticks,  they  do  not  shew  it  so  quick-  diminishing  the  quantity  of  the  ma- 

ly;  and  for  the  same  reason  they  terials. 
carry  off  Heat  far  more  rapidly,  and 
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genere  ulterius  inquirendum  est,  utrum  corpora,  quae 
emittuntur  ex  machinis,  (qualia  sunt  pilae  ex  tormcntis) 
non  ex  ipsa  percussione  contrahant  aliquem  gradum 
caloris;  adeo  ut  postquam  deciderint,  inveniantur  non- 
nihil  calida.  At  aer  motus  magis  infrigidat  quam  cale- 
facit ;  ut  in  ventis,  et  follibus,  et  flatu  oris  contract! 70. 
Verum  hujusmodi  motus  non  est  tarn  rapidus  ut  ex- 
citet  calorem ;  et  fit  secundum  totum,  non  per  particu- 
las:  ut  mirum  non  sit,  si  non  generet  calorem. 

Ad  decimam  scptimam. 

23.  Circa   hanc    instantiam   facienda    est    inquisitio 
diligentior.     Videntur  enim  herbae  et  vegetabilia  viri- 
dia  et  humida  aliquid  habere  in  se  occulti  caloris.     Tile 
vero  calor  tarn  tenuis  est,  ut  in  singulis  non  percipiatur 
ad  tactum :  verum  postquam  ilia  adunata  sint  et  con- 
clusa,  ut  spiritus  ipsorum  non  expiret  in  ae'rern,  sed  se 
invicem  foveat 71 ;  turn  vero  oritur  calor  mauifestus,  et 
nonnunquam  flamma  in  materia  congrua. 

Ad  decimam  octavam. 

24.  Etiam  circa  hanc  instantiam  diligentior  facienda 
est  inquisitio.     Videtur  enim  calx  viva,  aqua  aspersa, 
concipere   calorem ;  vel   propter  unionem   caloris,  qui 
antea  distrahebatur,  (ut  ante  dictum  est  herbis  conclu- 

70  Bodies  passing  through  Air  be-  coverings  of  wool  or  skin.   "  Fit  se- 

come  hot  by  friction — as  Meteors  :  cundum  totum,  non  per  particulas." 

but  Air  in  Motion  causes  coolness,  By  this,  I  suppose,  Bacon  means, 

because  of  its  carrying  off  the  Calo-  it  affects  the  whole  body  generally, 

ric   of  the   Body.      The   radiation  and  does  not  cause  friction  of  its 

of    Heat    from    a    body    is    more  separate  particles.     This  view  is  of 

rapid  when  the  Heat  is  continually  course  wrong, 

being    removed    by    a    current    of  71  go  damp  hayricks  are  set  on 

Air,  and  the  equilibrium  of  Heat  fire.     The  close  confinement  of  Air 

thereby  hindered.    The  contrary  ef-  creates  great  Heat;  and  there  is  a 

feet  is  produced  when  the  radiation  process  of  fermentation   going   on 

of  Heat  from  bodies  is  impeded  (cf.  also, 
supra  Inst.  19)  by  thick  and  close 
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sis)  vcl  ob  irritationom  et  exasperationem  spiritus  ignei 
ab  aqua,  ut  fiat  quidam  conflictus  et  antiperistasis 72. 
Utra  vero  res  sit  in  causa,  facilius  apparebit,  si  loco 
aqiur  immittatnr  oleum.  Oleum  euim  rcque  ac  aqua 
valebit  ad  uuioiieni  spiritus  inclusi,  sed  non  ad  irrita- 
tionem.  Ktiam  faciendum  est  experimeutum  latins, 
tarn  in  ciueribus  et  calcibus  diversorum  corporum, 
quam  per  immissionem  diversorum  liquorum73. 

Ad  dccimam  no)icnn. 

125.  Tfuic  instantia1  subjungitur  ucqatira  aliorum  me- 
tallorum,  qua*  sunt  ma^is  niollia  et  fluxa.  Etenim 
bracteolrc  auri,  solnta1  in  limiorem  per  aquam  regis"4, 
nullnm  dant  calorem  ad  tactnm  in  dissolutions:  neque 
similiter  plumbum  in  aqua  forti.  Nequc  etiam  argen- 
tum  vivum,  (ut  inemini)  sed  ar^entum  ipsum  j)arum 
excitat  caloris,  atquo  etiam  cuprum,  (ut  inemini)  sed 
ma<>'is  manifesto  stanuum,  atque  omnium  maxime  fer- 
rum  et  eluilylts;  qiuv  non  solum  fortem  excitant  calo 
rem  in  dissolution©,  sed  etiam  violentam  ebullitioricm. 
Tta(jue  videtur  calor  fieri  jier  conflictum,  cum  aquae 
fortes  penetrant  et  fodiunt,  et  divellunt  j)artes  corporis 

"-  (ivTinepio-TCHris,  "  the  strength-  liquid  applied  to  quicklime,  in  pass- 

eninjr  of  a  principle  by  the  influence  iny  into  a  solid  state,  gives  off  vio- 

of  its  opposite."     ((ilossary  to   Sir  lent  Heat. 

T.  Browne's   Kel.    Med.)     Cf.  infr.  7;!  The  caustic  properties  of  qnick- 

II.  27.  48.     Sir  T.  Hrowne  uses  the  lirne  are  explained  hy  Dr.  Black  hy 

Term   Ilel.  Med.  II.  §  10.     Uelow,  the  jmnciple  of  Latent  Heat.     See 

II.  27  (ad  fin.),  Bacon  writes  thus —  Encycl.  Brit. 

"  per  antiperistasin  sive  rrjectionem  "4  Aqua  reyis,  a  compound  of  ni- 

nnturfE    contraria;"—  which    would  trie  and  hydro-chloric  Acid  in  dif- 

give  it  quite  a  different  sense.     In  ferent  proportions,  according  to  the 

the  same  sense  it  occurs  in  11.48:  purpose   for  which   it   is  intended, 

as  the  driving  out  rather  than  the  It    is    particularly  used  to  dissolve 

irritation  and  strengthening  of  one  Gold,    being   its   only  solvent.     It 

principle  by  its  contrary.     Bacon's  also  dissolves  other  metals,  but  not 

suggestion  of   substituting  oil   has  Silver.     See  below,  Inst.  28.     Aqua 

been  tried  successfully.     In  fact  any  fortis  is  strong  nitric  acid. 
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efc  corpora  ipsa  resistunt.     Ubi  vero  corpora   facilius 
eeclunt,  vix  excitatur  calor. 

Ad  vicesimam. 

26.  Calori  animalium  nulla  subjungitur  negativa,  nisi 
insectorum   (ut    dictum    est)    ob    parvitatem    corporis. 
Etenim  in  piscibns  collatis  acl  animalia  terrestria  magis 
notatur  gradus  caloris,  quam  privatio.    In  vegetabilibus 
autem   et  plantis  nullus   percipitur  gradus  caloris  ad 
tactum,  neque  in  lachrymis  ipsorum,  neque  in  medullis 
recenter  apertis.     At   in   animalibus   magna   reperitur 
diversitas  caloris;  turn  in  partibus  ipsorum,  (alius  est 
enim  calor  circa  cor,  alius  in  cerebro,  alius  circa  ex- 
terna)  turn  in  accidentibus  eorum,  ut  in  exercitatione 
vehement]',  et  febribus. 

Ad  vicefsimam  primam. 

27.  Huic  instantirc  vix  subjungitur  negatwa.     Quin- 
etiam   excrementa  animalium   non  recentia  manifesto 
habent  calorem  potentialem,  ut  cernitur  in  impingua- 
tione  soli 75. 

Ad  vicesimam  secundam  et  tertiam. 

28.  Liquores  (sive  aqurc  vocentur,  sive  olea)  qui  ha- 
bent   magnam   et   intensam    acrimoniam,  exsequuntur 
opera  caloris  in  divulsione  corporum,  atque  adustione 
post  aliquam  moram :  sed  tamen  ad  ipsum  tactum  ma- 
nus  non  sunt  calidi  ab  initio  7(\     Operantur  autem  se- 
cundum  analogiam,  et  poros  corporis,  cui  adjunguntur. 
Aqua  enim  regis  aurum  solvit,  argentum  minime :  at 

75  From  the  Ammonia  contained  to    their    Affinities,"    does    Bacon 
in  all  dung.  mean  ?     These  "  exceptions"  (28 — 

76  Repetition   from    Instance   14,  32)  are  in  no  sense  connected  with 
with  an  attempt  at  explanation.  "Se-  Heat;  as  has  been  observed  above, 
cundum   Analogiam,"    "according  II.  n.  Inst.  25. 
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contra,   aqua   fortis  argentum    solvit,   aurum   minime: 
neutrmii  autem  solvit  vitrum.      Et  sic  dc  cicteris. 

Ad  ricexhnam  (jnurtain. 

29.  Fiat  cxperimentum  spiritus  vini  in  lignis,  ac 
ctiam  in  butyro,  aut  ccra,  aut  pice  ;  si  forte  per  calo- 
rcin  suum  ea  aliquatenus  liquefaciat 77.  Ktenim  instan- 
tia  vicesima  quarta  ostendit  potestatem  ejus  iinitativam 
caloris  in  incrustationibus.  ftaque  fiat  siiniliter  expe- 
rimentuin  in  liquefactionibus.  Fiat  ctiani  experinien- 
tuni  per  vitruni  ^raduuni  sivo  calendure,  (juod  conca- 
vuin  sit  in  suniinitate  sua  per  exterius  ;  et  iininittatnr  in 
illud  concavuin  exterius  spiritus  vini  bene  rectificatus, 
cum  operculo,  ut  melitis  contineat  calorem  suum ;  et 
notetur  ntruni  per  calorem  Miuni  faciat  aquam  descen- 

dere. 

Ad  r'u'i'xunain  i/niuhun. 

.'30.  Aromata,  et  berbu>  acres  ad  palatuni,  inulto  ma 
y-is  simipto:  interius,  percipiuntur  calida.  Videndum 
itaque  in  (jiiibus  aliis  materiis  exequantur  opera  caloris. 
Atque  referunt  nauta1,  cunt  cumuli  et  massa?  aromatum 
din  conclusa'  subito  aperiuntur,  periculum  instare  illis, 
qui  eas  primo  apritant  et  extralnmt,  a  tebribus  et  in- 
flammationibus  spiritus.  Siiniliter  fieri  poterit  experi- 
mentum,  utrnin  pulveres  bujusinodi  aroinatuni  aut 
berbarum  non  arefaciaut  laridum,  et  carnem  suspensain 
super  ipsos,  veluti  fumus  ignis. 

Ad  riceximam  .sej'tam. 

31.  Acriiiionia  sive  penetratio  inest  tarn  frigidis, 
qualia  sunt  acetum,  et  oleum  vitrioli,  quam  calidis, 
qualia  sunt  oleum  origani,  et  similia.  Itaque  similiter 
et  in  animatis  cient  dolorem,  et  in  non  animatis  divel- 

7"  Spirits  of  Wine  will  solve  wax  and  pitch,  but  not  wood  or  butter. 
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lunt  partes  et  consumunt.  Neque  huic  instantise  sub- 
jungitur  negativa.  Atque  in  animatis  nullus  reperitur 
dolor,  nisi  cum  quodam  scnsu  caloris78. 

Ad  vicesimam  septimam. 

32.  Communes  sunt  complures  actiones  et  calidi  et 
frigidi,  licet  di versa  admodum  ratione.  Nam  et  nives 
puerorum  manus  videntur  paulo  post  urere ;  et  frigora 
tuentur  cames  a  putrefactione 7!),  non  minus  quam 
ignis ;  et  calores  contrahunt  corpora  in  minus,  quod 
faciunt  et  frigid  a.  Verum  ha3c  et  similia  opportunius 
est  referre  ad  inquisitioneni  de  frigido. 

XIII. 

Tertio  facienda  est  comparentia  ad  intellect  u?n  instan- 
tiarum  in  quibus  natura,  de  qua  fit  inquisitio,  inest  se- 
cundum  magis  et  minus ;  sive  facta  comparatione  in- 
crementi  et  decrementi  in  eodem  subjecto,  sive  facta 
comparatione  ad  invicem  in  subjectis  diversis.  Cum 
enim  forma  rei  sit  ipsissima  res;  neque  differat  res  a 
forma  aliter  quam  differunt  apparens  et  existens,  ant 
exterius  et  interius,  aut  in  ordine  ad  hominem  et  in 
ordine  ad  universum ;  omnino  sequitur,  ut  non  recipia- 
tur  aliqua  natura  pro  vera  forma,  nisi  perpetuo  clecre- 
scat,  quando  natura  ipsa  decrescit,  et  similiter  perpetuo 
augeatur,  quando  natura  ipsa  augetur80.  Hanc  itaque 
tabulam,  Tabulam  graduum  sive  Tabulam  comparative 
appellare  consueviinus. 

Tabula  graduum,  sive  Comparative  in  Calido. 
Primo  itaque  die  emus  de  iis,  quac   nullum   prorsus 

78  A.n  unfounded  assertion.  on  the  pth  April  1626. 

79  It  is  worth  noticing  that  it  was  80  This  language  is  the  same  with 
an  experiment  on  the  power  of  cold  that  in  II.  4.     "  In  ordine  ad  ho- 
to  preserve  bodies  that  cost  Bacon  minem,   &c."    corresponds    to   the 
his  life;  for  he  caught  a  cold  and  modern  technical  Terms  "  subjec- 
inflammation  while  stuffing  a  fowl  tive"  and  "  objective." 

with  snow  at  Highgate,  and  died 
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gradum  caloris  Imbcnt  ad  tactuni ;  scd  vidcntur  habere 
potcntialcm  taiituni  quondam  ealorem,  sive  dispositio- 
nem  ot  pnvparationom  ad  calidum.  Postea  demum  de- 
soendomus  ad  ca,  qua*  sunt  actu  sivo  ad  tactuni  calida, 
coruiuquo  fortitudincs  ot  gradus. 

1.  Tu  oorporibus  solidis  et  tangibilibus  non  invciiitur 
aliquid,  (jiiod  in   natura  sun  calidum  sit  originali- 
torsl.      Xou  onini   la]>is  ali([iiis,  non  mctalluni,  non 
sulphur,  non  fossilo  aliquod,  non  lignum,  non  aqua, 
non    cadaver   animalis,  invcniuntur  calida.      Aqurc 
antom  calida'   in   balneis  vidcntur  caloh'ori  per  acci- 
dons,  sivo  por  tlammam  aut  ignem  subterraneum, 
qualis  ex  /Etna  ot  niontiluis  aliis  compluribtis  cvo- 
miturs-';  sivo  ex  conllictu  corporuin,  quemadmodum 
calor  fit  in   f'crri  et  stanni  dissolutionibus.      Itaquc 
gradus  caloris   in   inanimatis,   <|uatenus  ad   tactuni 
liumanum,   nullus  est  ;   vonintamon   ilia  gradu   fri- 
goris    dillerunt;   non   enim   ;vque  frigid  urn   cst  lig 
num,  ac  motallum.      Scd   hoc  ])crtinet  ad  Tabulam 
graduum  in  frigido. 

2.  Attamen  quoad  potcntialcs  caloros  ct  pnrparationes 
ad   tlammam,  coiuplura  inveniuntur  inanimata  ad- 
modnm  (lisj)osita,  nt  sulphur,  naphtha,  petroleum. 

3.  Qua>  antea   inoaluerunt,  ut  fimus  equinus  ex  ani- 
inali,  aut  calx,  aut  fortasse  cinis,  aut  fuligo  ex  igne, 
reliquias  latentes  quasdam  caloris  prioris  retinent&5. 

PI  Tliis  Instance  is  totally  wrong.  <-'  All   that   is    known   upon  the 

All  bodies   are  endued  with   Heat  subject   of  the    origin  of  Volcanic 

more  or  less ;    all   aggregations   of  (ire  is  to  be  found  in  Dr.  Daubeny's 

particles  have  some  degree  of  Heat  Treatise  on  Volcanos.    Cf.  supr.  II. 

in  them;  and  the  reason  why  Metal  12.  Inst.  10. 

is  colder  to  the  touch  than  Wood  is  K1  "  Reliquiae  Latentes"  must  not 

not  that  it  has  more  inherent  cold  be   mistaken   for   "  Latent    Heat," 

in    it,   but   simply   because   of  the  which  was   not  discovered  till  Dr. 

greater  density  of  its  particles,  which  Black's     experiments.     ( Herschel's 

carry  off  a  far  greater  quantity  of  Discourse  on  Nat.  Phil.  §360,361.) 

Caloric.     See  note  67.  Turner's  Chemistry,  Art.  Heat. 
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Itaque  fiunt  quondam  distillationes  et  separationes 
corporum,  per  sepulturam  in  fimo  equino  ;  atque 
excitatur  calor  in  calce  per  aspersionem  aqua? ;  ut 
jam  dictum  est. 

4.  Inter  vegetabilia  non  invenitur  aliqua  planta,  sive 
pars  plants,  (veluti  lachryma,  ant  medulla)  qua?  sit 
ad  tactum  humanum  calida.     Sed  tamen  (ut  supe- 
rius  dictum  est)  herba?  virides  conclusse  calescunt ; 
atque  ad  interiorem  tactum,  veluti  ad  palatum,  aut 
ad   stomachum 84,  aut   etiam   ad   exteriores   partes 
post  aliquam  moram  (ut  in  emplastris  et  unguentis) 
alia  vegetabilia  inveniuntur  calida,  alia  frigida. 

5.  Non  invenitur  in  partibus  animalium,  postquam  fu- 
erint  mortusc  ant  separata1,  aliquid  calidum  ad  tac 
tum  humanum.     Nam  neque  fimus  equinus  ipse, 
nisi  fuerit  conclusus  et   sepultus,  calorem  retinet. 
Sed  tamen  omnis  fimus  habere  videtur  calorem  po- 
tentialem,  ut  in  agrornm  impinguatione.     Et  simi- 
liter  cadavera  animalium  hnjusmodi  habent  laten- 
tem  et  potentialem  calorem ;  adeo  ut  in  coemeteriis, 
nbi  quotidie  fiunt  sepultura},  terra  calorem  quen- 
dam  occultum  colligat,  qui  cadaver  aliquod  recenter 
imposition  consumit  longe  citius  quam  terra  pura85. 
Atque    apud    orientales    traditur    inveniri    textile 
quoddam  tenue  et  molle,  factum  ex  avium  pluma- 
gine,  quod  vi  innata  butyrum  solvat  et  liquefaciat, 
in  ipso  leviter  involutum8^. 

6.  Qn?e    impinguant    agros,    ut    fimi    omnis   generis, 
creta,   arena   maris,   sal,   et  similia,   dispositionem 
nonnullam  habent  ad  calidum. 

84  This   same  instance  is  intro-     assertion. 

duced  in  Table  ii,  and  shews  how         86  This  might  readily  happen,  if 

very  roughly  Bacon  has  thrown  his  the  wrapping  was  such  as  to  confine 

examples  together.  the  Air  very  closely. 

85  There  is  no  ground  for  this 
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7.  Omnis  putret'actio  in  so  rudimenta  qusedam  exilis 
caloris    habet,   licet   non    luicus(jtie,    ut   ad    tactuin 
pcrcipiatur.      Nam  nee  ea  ipsa,  qua1  putrefacta  sol- 
vuntur  in  anmialcula87,  ut   earo,  casens,  ad  tactuni 
percipiuntur    calida  ;    neque    lignum    putre,    (juod 
noctn  splendet88,  deprehenditur  ad  tactuni  caliduni. 
Calor  autein    in   putridis  quandoque  so   prodit  per 
odores  tetros  et  fortes. 

8.  Primus  itaque  caloris  gradus  ex  iis,  qua1  ad  tactuni 
liumanuni    percipiuntur   calida.   videtur   csse    calor 
aninmlium.  qui  bene  magnam   habet  graduum  lati- 
tudinem  :   nam   intinius  gradus  (ut  in  insectis)  vix 
ad    tactuni   deprehenditur;  summus  autein  gradus 
vix  attingit  ad  gradum  caloris  radiorum  solis  in  re- 
gionibus  et  temporibns  niaxime  t'erventibus ;  neque 
ita  acris  e>t,  (juin  tolerari  po.ssit  a  manu.    J^t  tainen 
ret'erunt  <le  Constant io.  aliistjue   nonnullis,  (jui  con- 
stitutionis  ct   habitus  corporis  adniodnni  sicci  fue- 
runt,  (juod  acutissimis  I'cbribus  corrcpti  ita  incalue- 
rint,  ut  nianuni   admotam   aliquantuluni   urerc  visi 
sint. 

9.  Animalia.    ex    motu   et   exercitatione,   ex   vino   et 
epulis,  ex    venere,   ex    febribus   ardentibus,    et   ex 
dolore.  augentur  calore. 

10.  Animalia.  in  aece>sibus  tebrium  intcrmittentium,  a 
principio  (rigore  et  horrore  corrii)iuntur ;   sed  })aulo 
post  majorem   in  modum   incalescunt ;  quod  etiam 
faciunt  a  jirincipio  in  causonibus,  et  febribus  pesti- 
lentialibus. 

11.  Inquiratur  ulterius  de  calore  comparato  in  diversis 
animalibus,  veluti   piscibus,  quadrupedibus,  serpen- 

W  This  is  probably  erroneous ;  it     suitable    condition   for  the   life   of 
is  not  usually  thought  that  putre-      Animalcula*. 
faction  does  more  than  provide  a         8H  Cf.  supr.  II.  12.  Inst.  12. 
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tibus,  avibus ;  atque  etiam  secundum  species  ipso- 
rum,  ut  in  leone,  milvio,  homine ;  nam  ex  vulgari 
opinione,  pisces  per  interiora  minus  calidi  sunt,  aves 
autem  maxime  calida}  ;  prresertim  columbae,  accipi- 
tres,  struthiones. 

12.  Inquiratur  ulterius  de  calore  comparato  in  eodem 
animali  secundum  partes  et  membra  ejus  di versa. 
Nam  lac,  sanguis,  sperma,  ova,  inveniuntur  gradu 
modico  tepida,  et  minus  calida  quam  ipsa  caro  ex 
terior  in   animali,   quando   movetur,   aut  agitatur. 
Qualis  vero  gradus  sit   caloris   in  cerebro,  stoma- 
clio,  corde,  et  reliquis,  similiter  adhuc  non  est  quae- 
situm. 

13.  Animalia  omnia,  per  hyemem  et  tempestates  fri- 
gidas,  secundum  exterius  frigent ;  sed  per  interiora 
etiam  magis  esse  calida  existimantur. 

14.  Calor  coelestium  etiam  in  regione  calidissima,  atque 
temporibus  anni  et  diei  calidissimis,  non  eum  gra- 
dum  caloris  obtinet,  qui  vel  lignum  aridissimum, 
vel  stramen,  vel  etiam  linteum  ustum  incendat  aut 
adurat,  nisi  per  specula  comburentia  roboretur  ;  sed 
tamen  e  rebus  humidis  vaporem  excitare  potest. 

15.  Ex  traditione  astronomorum  ponuntur  stella?  aliae 
magis,   aliae   minus    calidae.      Inter   planetas   enim 
post    Solem    ponitur    Mars    calidissimus  ;     deinde 
Jupiter,  deinde  Venus ;   ponuntur  autem  tanquam 
frigidi,  Luna,  et  deinde  omnium  maxime  Saturnus. 
Inter  fixas  autem  ponitur  calidissimus  Sirius ;  de 
inde   Cor  leonis,   sive  Regulus ;    deinde  Canicula, 
&c8y. 

16.  Sol  magis  calefacit,  quo  magis  vergit  ad    perpen- 
diculum,  sive  zenith90 ;  quod  etiam  credendum  est 

89  This  is  entirely  based  on  error.     Cf.  supra,  II.  12.  Inst.  i. 

90  See  supra,  II.  12.  Inst.  3. 
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do  aliis  planetis,  pro  modulo  suo  ealoris  ;  cxomj)li 
gratia,  Jovem  magis  apnd  nos  calefacere,  cum  po- 
situs  sit  sub  Cancro,  aut  Leone,  quam  sub  Capri- 
coruo,  aut  Aquario. 

17-  Credendum  cst,  solem  ipsuui,  et  planetas  reliquos, 
magis  calefacere  in  periga-is  suis,  propter  propin- 
quitatem  ad  terrain,  quam  in  apogivis1'1.  Quod 
si  eveniat,  ut  in  aliqua  regione  sol  sit  simul 
in  periga'o,  et  propius  ad  perpendiculuin ;  ne- 
cesse  est,  ut  magis  calefaciat,  quam  in  regione  ubi 
sol  sit  similiter  in  periga'o,  sod  magis  ad  obliquum. 
Adeo  ut  eomparatio  exaltationis  planetaruin  notari 
debeat,  jtrout  ex  perpeiuliculo  aut  obliquitate  par- 
ticipet,  sefundum  regionum  varietatem. 

18.  Sol  etiam,  et  similiter  reliqui  planeta1,  calefacere 
magis  exist imantur.  cum  shit  in  proximo  ad  Stellas 
fixas  majores  ;  veluti  cum  sol  ponitur  in  Leone, 
magis  vicinus  fit  Cordi  Leuiiis,  C 'audio  Leonis,  et 
Sj)ica-  N'irginis,  et  Sirio,  et  C'anicula1,  quam  cum 
ponitur  in  Cancro,  ubi  tameu  magis  sistitur  ad 
jierpendicuhini1-'-.  Atque  credendum  est,  ]>artes 
cd-li  majorem  inf'undere  calorem  (licet  ad  tactum 
minime  percej)tibilem)  <[uo  magis  ornatio  sint  stel- 
lis,  ])nesertim  majoribus. 

19-  Omnino  calor  ceelestium  augetur  tribus  modis ; 
videlicet  ex  perpeiuliculo,  ex  propinquitate  sive 
jterigivo,  et  ex  conjunctione  sive  consortio  stel- 
larum. 

20.  Magnum  omnino  invenitur  intervallum  inter  calo- 


91  This  is  true  enough  in  itself:  explanation  of  course   is,    that  the 
but  as  the  sun,  when  in  Perigee,  is  Earth's  Heat  reaches  its  Maximum 
"  magis  ad  obliquum,"  we  happen  about     August  ;     just     as     about 
to  have  the  coldest  weather  when  2  o'clock  P.M.  is  the  hottest  time 
the  Sun  is  nearest  the  earth.  of  the  day. 

92  Cf.  supra,  II.  12.  Inst.  i.  The 
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rem  animalium,  ac  etiam  radiorum  ccelestium, 
(prout  ad  nos  deferuntur)  atque  flammam,  licet 
lenissimain,  atque  etiam  ignita  oninia,  atque  in- 
super  liquores,  aut  aerem  ipsum,  majorem  in  mo- 
dum  ab  igne  calefactum.  Etenim  flamma  spiritus 
vini,  praesertim  rara,  nee  constipata,  tamen  potis 
est  stramen,  aut  linteum,  aut  papyrum  incendere  ; 
quod  nunquam  faciet  calor  animalis,  vel  solis,  abs- 
que  speculis  comburentibus93. 

21.  Flammse  autem  et  ignitorum  plurimi  sunt  gradus 
in  fortitudine  et  debilitate  caloris94.  Verum  de 
his  nulla  est  facta  diligens  inquisitio ;  ut  necesse 
sit  ista  leviter  transmittere.  Videtur  autem  ex 
flammis  ilia  ex  spiritu  vini  esse  mollissima ;  nisi 
forte  ignis  fatuus,  aut  flammae,  sen  coruscationes 
ex  sudoribus  animalium,  sint  molliores.  Hanc 
sequi  opinamur  flammam  ex  vegetabilibus  levibus 
et  porosis,  ut  stramine,  scirpis,  et  foliis  arefactis;  a 
quibus  non  multum  differre  flammam  ex  pilis  aut 
plumis.  Hanc  sequitur  fortasse  flamma  ex  lignis, 
pra^sertim  iis,  qua?  non  multum  liabent  ex  resina 
aut  pice ;  ita  tamen  ut  flamma  ex  lignis  qua?  parva 
sunt  mole  (quae  vulgo  colligantur  in  fascicules)  le- 
nior  sit,  quam  quoe  fit  ex  truncis  arborum  et  radi- 
cibus.  Id  quod  vulgo  experiri  licet  in  fornacibus, 
quse  ferrum  excoquunt ;  in  quibus  ignis  ex  fasci- 
culis  et  ramis  arborum  non  est  admodum  utilis. 
Hanc  sequitur  (ut  arbitramur)  flamma  ex  oleo,  et 
sevo,  et  cera,  et  hujusmodi  oleosis  et  pinguibus, 

93  Flame  kindles  combustibles  94  The  intensity  of  Heat  of  flame 
more  readily  than  many  bodies  do  in  different  substances  depends  on 
whose  Heat  is  far  greater,  because  the  composition  of  the  body  burn- 
it  is  in  a  condition  which  enables  it  ing,  and  on  its  readiness  to  corn- 
to  combine  easily  with  the  inflam-  bine  with  the  Oxygen  of  the  atmos- 
mable  chemical  elements  of  bodies.  phere. 
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qua1  sunt  sine  magna  acrimonia.  Fortissimus  autem 
calor  reperitur  in  pice  et  rcsina,  atque  adhuc  magis 
in  siil])liure,  et  caplmra,  et  naphtha,  et  petroleo,  et 
salibus,  (postquam  niateria  eruda  eruperit)  et  in 
horuni  conipositionibus,  veluti  pulvere  tormcntario, 
igno  Gra?eo!i:',  (quern  vnlgo  ignein  terum  vocaut) 
rt  diversis  ejns  geiieribus,  qua*  tain  obstinatum  lia- 
bcnt  calorein,  ut  ab  aquis  non  facile  exstinguaiitur. 

22.  Kxistinuunus  etiain  tlannnani,  qua*  rcsultat  ex  11011- 
nnllis   nu-tallis   imperfectis1"1,  esse   valde    robustam 
et    aercni.      Veruin    de    istis    omnibus    inquiratur 
ulterius. 

23.  Videtur    autcni    flainma    fulininnin    potentiorum92 
lias  oTiincs  flaminas  suj)erare ;    adco  ut  ferruni  ip- 
suiu   ])erfectinn  ali<juando  colli<|iiaverit  in  guttas  ; 
quod  flainiiuo  illtv  altcnv  iacere  non  ]>ossuut. 

S>4.  Tn  ignitis  autem  diversi  sunt  etiain  gradus  caloris, 
de  (juibus  etiain  non  fac-ta  est  diligens  inqnisitio. 
Calorein  inaxiine  debilem  existiinanius  esse  ex  lin- 
teo  nsto  ;  quali  ad  ilamnur  excitationem  uti  solo- 
inns  ;  et  similiter  ex  ligno  illo  s])ongioso,  aut  fnni- 
culis  arefactis,  qui  ad  tonnentorum  accensionem 
adhibentur.  Post  liunc  sequitur  carbo  ignitus  ex 
lignis,  et  anthracibus,  at<jin;  etiain  ex  lateribns  ig 
nitis,  et  similibus.  Ignitoruin  autem  veliemcntis- 
sime  calida  existimamus  esse  metalla  ignita,  ut 

»•'  Gunpowder       The    ordinary  metallic  substances  which  are  ductile 

composition  of  Gunpowder  is  i  ni-  and    fixed  in  the  fire,  to  a  certain 

tre      '    sulphur,    |  charcoal.      See  <leyree,  but  which  are  destroyed  by 

infr.  II.  36.  Inst.  7.  the  continued  action  of  fire;    i.  e 

Greek-fire  was   said   to  be  com-  changed  into  an  earth  deprived  of 

posed  of  sulphur,   naphtha,   pitch,  all  the  characteristic    properties    o 

gum,  and  bitumen  ;  it  burnt  under  metals— viz.  copper,  iron,  tin,  a 

water      It  was  invented  by  a  Greek  lead. 

engineer    of    Heliopolis    in    Syria,          *  "  potentiorurn      as  opposed  to 

named  Callinicus,  A.  D.  660.  Sheet  lightning.     Cf.  supra,  II.  12. 

'-«  "  Imperfect  Metals,"  sc.  those  Inst.  9. 
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ferrum,  et  cuprum,  et  camera.    Verum  de  his  etiam 
facienda  est  ulterior  inquisitio. 

25.  Inveniuntur   ex   igiritis   nonnulla   longe    calidiora, 
quam  nonnulla}  ex  flammis.     Multo  enim  calidius 
est  et  magis  adurens  ferrum  ignitum,  quam  flamma 
spiritus  vini. 

26.  Inveniuntur  etiam  ex  illis,  qua}  ignita  non  sunt, 
sed  tantum  ab  igne  calefacta,  sicut  aqua}  ferventes, 
et  aer  conclusus  in  reverberatoriis,  nonnulla,  qua} 
superant  calore  multa  ex  flammis  ipsis  et  ignitis. 

27.  Motus  auget  calorem98;  ut  videre  est  in  follibus  et 
flatu  ;    adeo  ut   duriora  ex  metallis  non  solvantur 
aut   liquefiant   per   ignem  mortuum   aut   quietum, 
nisi  flatu  excitetur. 

28.  Fiat  experimentum   per  specula   comburentia,   in 
quibus  (ut  memini)  hoc  fit;  ut  si  speculum  pona- 
tur  (exempli  gratia)  ad  distantiani  spithama}  ab  ob- 
jecto    combusti bili,    non    tantopere    incendat    aut 
adurat,  quam  si  positum  fuerit  speculum  (exempli 
gratia)  ad  distantiam  semispithamae,  et  gradatim  et 
lente  trahatur  ad  distantiam  spithama}.     Conus  ta- 
men  et  unio  radiorum  eadem  sunt,  sed  ipse  motus 
auget  operationern  caloris!)y. 

29-  Existimantur  incendia  ilia,  quae  fiunt  flante  vento 
forti,  majores  progressus  facere  adversus  ventum, 
quam  secundum  ventum ;  quia  scilicet  flamma  re- 
silit  motu  perniciore,  vento  remittente,  quam  pro- 
cedit,  vento  impellente100. 

98  By  supplying  a  greater  quan-  perhaps  enable  us  to  find  the  exact 

tity  of  Oxygen  from  the  Air.     It  is  focus  better,  and  so  might  cause  a 

not  mere  motion,  for  the  manufac-  stronger  Heat. 

turer  who  tried  to  blow  his  fires  by          10°  This   is    not   the   case.     The 

means   of  steam  jets,   simply  blew  brightness  of  fire,  when  exposed  to 

them  out.  a  high  wind,  is  accounted  for  by 

9y  There  is  no  foundation  in  fact  note  98. 
for  this.     The  latter  process  would 

N 
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30.  Flamma  non  cMiiic.it  aut  gcncratur,  nisi  cletur  ali- 
(|iiid   concavi,  in  quo  flamina  movcre  possit  et  lu- 
dere  :     pnvterquam    in    flammis    flatuosis    pulveria 
tonncntarii,  et  similibus,  ubi  compressio  et  inear- 
coratio  flamnue  auget  ejus  furorem1. 

31.  Incus   per  inalleuni    calcfit  admodum  ;  adeo  ut  si 
incus    I'ucrit    lamina*    tenuioris,   existimcmus    illam 
per    fortes    et    continnos    ictus    mallei    posse   rube- 
score,  nt  ferrum   ignitum  ;  sed  <le  hoc  fiat  experi- 

mentnm2. 

32.  At  in  iifiiitis,  qua*  sunt  porosa,  ita  ut  detur  spatium 
ad   I'xem'iiduin  motuni    ignis,  si  cohibeatur  bujus- 
modi  inotus  per  compressionem  iortem,  statim  ex- 
stinguitur    ignis:   veluti    cum    linteum    ustuin,   ant 
filuiu  ardcns  randelar  aut  lanij.adis.  aut  etiam  carbo 
nut  pnma  ardens,  comprimitur  per  ]>ressorium,  aut 
pcdis   c(»nculcati<>ncni,  aut   Imjusmodi,  statim   ces- 
sant  operationes  ignis. 

33.  Approximate  ad  coitus  calidum  auget  calorcm, 
pro  gradu  approximations  ;  (juod  etiam  fit  in  lu- 
mine  :  nam  quo  propius  collocatur  objectum  ad 
lumen,  eo  magis  est  visibile3. 

JU.  Vnio  calorum  divcrsorum  auget  calorem,  nisi  facta 
sit  commistio  corponmi.  Nam  focus  magnus,  ct 


i   Commmi   llamc  mniircs  Oxy-  schel's  Discourse,  §  34?- 

,ren    and    then-fore   requires  room,  »  "The  Laws  of  the  Radiation  of 

i.e.'air      The  case  of  Gunpowder  Heat  have   been   found   to   present 

is  not  the  same,  as  there  the  explo-  strong  analogies  with  those  of  Light 

sion  arises  from  other  causes  :  the  in  some  points,  and  singular  differ- 

"  incarceratio  "  only  gives  direction  ences  in  others."     They  have  been 

to  the  explosive  power.     The  actual  investigated  by  M.  Prevost,  and  by 

expansion  would  be  just  the  same  M.  M.   Dulong  and  Pent      As  we 

in  ihe  open  air.  approach  the  radiating  body  (whe- 

'2  "  Condensation,  whether  of  air  ther  it  he  luminous  or  hot),  we  per 

hv  pressure,  or  of  metals  by  jiercus-  reive  a  greater  intensity  of  Light  or 

sion   is  a  powerful  source  of  Heat.  Heat,    and  vice   versa,      bee   Her- 

Thu's,  iron  may  be  so  dexterously  sohel's  Discourse,  §  351. 
hammered  as  to  be  red-hot."    Her- 
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focus  parvus  in  eodem  loco,  nonnihil  invicem  au- 
gent  calorem  ;  at  aqua  tepida  immissa  in  aquam 
f erven  tern  refrigerat4. 

35.  Mora  corporis  calidi  auget  calorem.     Etenim  calor 
perpetuo   transiens   et   emanans  commiscetur  cum 
calore  prseinexistente,  adeo  ut  multiplicet  calorem. 
Nam  focus  non  aeque  calefacit  cubiculum  per  mo- 
ram  semihorne,  ac  si  idem  focus  duret  per  horam 
integram.     At  hoc  non  facit  lumen ;  etenim  lam- 
pas  aut  candela,  in  aliquo  loco  posita,  non  magis 
illuminat   per  moram  diuturnam,  quam  statim  ab 
initio5. 

36.  Irritatio  per  frigidum  ambiens  auget  calorem ;    ut 
in  focis  videre  est  per  gelu  acre6.     Quod  existima- 
mus  fieri  non  tantum  per  conclusionem  et  contrac- 
tionem   caloris,  quoe  est  species  unionis;   sed   per 
exasperationem  :  veluti  cum  aer  aut  baculum  vio- 
lenter  comprimitur  aut  flectitur,  non  ad  punctum 
loci  prioris  resilit,  sed  ulterius  in  contrarium.     Ita- 
que  fiat  diligens  experimentum,  per  baculum  vel 
simile   aliquid    immissum   in  flammam,  utrum  ad 
latera  flammae  non  uratur  citius,  quam  in  medio 
flammge. 

37.  Gradus  autem  in  susceptione  caloris  aunt  complu- 

4  Flames  consuming  Oxygen  accepts  Heat  very  slowly,  and  re- 
combine  their  strength  :  water,  not  tains  it  readily,  and  so,  after  remov- 
consuming  it,  but  being  heated  by  ing  the  source  of  Heat  the  effect  is 
other  means,  and  having  no  proper  felt  for  some  time;  whereas  on  re 
heat,  when  mixed  at  two  different  moving  a  candle,  the  light  dies  out 
temperatures,  on  combination,  takes  almost  instantaneously. 
a  mean  temperature  between  the  6  In  dry  frosty  weather  the  Oxy- 
two.  The  Heat  follows  the  Law  gen  is  more  readily  detached  from 
which  leads  it  to  tend  towards  an  the  air,  and  also  the  draught  of  air 
equilibrium.  is  quicker.  Also  the  edges  of 
5  Light  does  not  seem  to  pene-  flame  are  the  hottest,  because  of 
trate  the  air  as  Heat  does.  There  their  contact  with  the  Air  which 
is  no  steady  augmentation  of  light  feeds. 
in  a  room,  as  there  is  of  Heat.  Air 

N  2 
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res.  Atquo  primo  oinniuin  notanduni  est,  (]uain 
parvus  et  exilis  calor  etiam  ea  corpora,  qua>  caloris 
minimu  omnium  suut  susceptiva,  immutet  tamen 
et  nonniliil  calcfaciat.  Nam  ipse  calor  maims  glo- 
buliini  i)lumbi,  aut  alicnjtis  metalli,  ]>aulisper  de- 
teiitum  nonniliil  calefacit.  Adeo  facile,  et  in  om 
nibus,  transmittitur  et  excitatur  calor,  corpore  nullo 
modo  ad  upj)arentiam  immutato. 

38.  Facillime  omnium  corporum  apud  nos  et  excipit  et 
remittit  calorcm  aer7;  quod  oj)time  cernitur  in 
vitris  calendaribus8.  Koruin  confectio  est  talis ; 
accipiatur  vitrum  ventre  concavo,  collo  tenui  et 
oblongo  ;  resupinetur,  et  demittatnr  hujusinodi  vi 
trum,  ore  deorsum  verso,  ventre  sursum,  in  aliud 
vasculum  vitreum  ubi  sit  a({iia,  tangendo  fuudum 
vasculi  illius  reci|)ientis,  extremo  ore  vitri  immissi  ; 
et  incumbat  paululum  vitri  immissi  collum  ad  os 
vitri  recipient^,  ita  ut  stare  possit ;  <|uod  ut  com- 
modius  Hat,  apponatur  parum  eem>  ad  os  vitri  reci- 
pientis,  ita  tamen  ut  non  penitus  obturetur  os  ejus, 
ne  ob  deteetum  ai;ris  succedentis  impediatur  motus, 
de  quo  jam  dicetur,  qui  est  admodum  facilis  et  de- 
licatus. 

Oportet  autem  ut  vitrum  demissum,  antequam 
iiiseratur  in  alterum,  calefiat  ad  ignem  a  parte  su- 
periori,  ventre  scilicet.  Postquam  autem  fuerit 
vitrum  illud  collocatum,  ut  diximus,  recipiet  et 
contraliet  se  aer  (()ui  dilatatus  erat  pur  calefactio- 

'  Erroneous.  Cf.  supra,  note  f,,  tion  of  Air,  but  of  Mercury.  New- 

and  II.  12.  Inst.  18.  ton  has  the  credit  of  having  been 

8  Cf.  Herschel's  Discourse,  §  356.  the  first  to  graduate  the  Thermo- 

"  The  Thermometer,  as  originally  meter."  This  last  remark  is  surely 

constructed  by  Cornelius  Urebell,  wrong  ;  for  Bacon  below  expressly 

was  an  Air  Thermometer.  Those  says  "  Debet  appendi  charta  an- 

now  in  use  measure  accessions  of  gusta  et  oblonga,  et  yradibus  (quot 

Heat,  not  by  the  degree  of  dilata-  libuerit)  interstincta." 
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nem)  post  moram  snfficientem  pro  extinctione 
illius  ascititii  caloris,  ad  talem  cxtensionem  sive 
dimensionem,  qualis  erit  aeris  ambientis  aut  corn- 
munis  time  temporis,  quando  immittitur  vitram ; 
atque  attrahet  aquam  in  sursum  ad  hujtismodi 
mensuram.  Debet  autem  appendi  charta  angusta 
et  oblonga,  et  gradibus  (quot  libuerit)  interstincta. 
Videbis  autem,  prout  tempestas  diei  incalescit  aut 
frigescit,  aerera  se  contrahere  in  angustius  per  fri- 
gidum,  et  extendere  se  in  latius  per  calidum ;  id 
quod  conspicietur  per  aquam  ascendentem  quando 
contrahitur  aer,  et  descendentem  sive  depressam 
quando  dilatatur  aer.  Sensus  autem  aeris,  quate- 
nus  ad  calidum  et  frigidum,  tain  subtilis  est  et 
exquisitus,  ut  facultatem  tactus  human!  multum 
superet ;  adeo  ut  solis  radius  aliquis,  aut  calor  au- 
helitus,  multo  magis  calor  manus,  super  vitri  sum- 
mitatem  positus,  statim  deprimat  aquam  mani 
festo.  Attamen  existimamns,  spiritum  animalium 
magis  adhuc  exquisitum  sen  sum  habere  calidi  et 
frigidi,  nisi  quod  a  mole  corporea  impediatur  et 
hebetetur. 

39.  Post  aerem  existimamus  corpora  esse  maxime  sen- 
sitiva  caloris  ea,  qua?  a  frigore  recenter  immutata 
sint  et  compressa,  qualia  sunt  nix,  et  glacies ;  ea 
enim  leni  aliquo  tepore  solvi  incipiunt  et  colliquari. 
Post  ilia  sequitur  fortasse  argentum  vivum.  Post 
illud  sequuntur  corpora  pinguia,  ut  oleum,  buty- 
rum,  et  similia;  deinde  lignum;  deinde  aqua.  Post- 
remo  lapides,  et  metalla,  qusc  nori  facile  calen'unt, 
prasertim  interius.  Ilia  tamen  calorem  semel  sus- 
ceptum  diutissime  retinent ;  ita  ut  later,  aut  lapis, 
aut  ferrum  ignitum,  in  pelvim  aqua)  frigidtc  im- 
missum  et  demersum,  per  quartam  partem  horai 
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(pins   minus)   rotineat    calorem,   ita    ut   tangi    non 
possit/'. 

40.  Quo  minor  cst  corporis  moles,  eo  citins  per  corpus 
calidum  approximatum  incalescit ;  id  quod  demon- 
strat  oiniiem  calorem  apud  nos  esse  corpori  tangi- 
bili  quodammodo  adversum10. 

41.  Caliduni,  quatenns  ad  sensum  et  tactum  humanum, 
res  varia  cst  et  rcspectiva :  adeo  ut  aqua  tepida,  si 
m  an  us  f  rigore  occupetur,  sentiatur  esse  calida ;  sin 
nianus  incaluerit,  frigida. 

XIV. 

Quam  inoj)cs  simus  historias  quivis  facile  advertet, 
ciiiu  in  titliiilis  siij)erioril)us,  pra-terquam  ([nod  loco  his- 
toria>  probata1  et  instantiarum  certarum  nonnunquain 
tnulitiones  et  relationes  inscramus,  (semj)er  taincn  ad- 
jecta  (1  tibia'  fidei  et  auctoritatis  nota)  sivpemimero 
etiam  liisce  verbis,  Wat  experiment  um,  vel  Inquiratur 
nlteriii.s,  uti  cogaimir11. 

XV. 

Atque  opus  et  oflicium  liarum  trium  tabularum 
Comparentiam  instantiarum  ad  intcllcctum  vocare  con- 
suevimus.  Facta  antem  comparentia>  in  opere  ponerida 
est  ij)sa  indndio.  Invenienda  est  enim,  super  compn- 
ri'ntiam  omnium  et  singularum  instantiarum,  natura 
talis,  qiur  cum  natura  data  perpetuo  adsit,  absit ;  atque 
crescat,  et  decrescat ;  sitque  (ut  superius  dictum  est) 
limitatio  naturae  magis  communis12.  Hoc  si  mens  jam 

9  All  this  of  course  is  accounted      from  the  greater  density;  i.e.  from 
for  by  the  greater  density  of  stones     the  number  of  particles  to  l>e  heated, 
and  metals.  n  The  constant  correction  which 

10  Wrong  again  for  the  same  rea-  Bacon's  Tables  require  needs   but 
son.    Solid  bodies  are  the  best  con-  little    apology  ;    and  they  who  are 
ductors   of  Heat ;    and   the   longer  hard  upon  him  might  well  recollect 
time  which  bodies  of  greater  mass  this  Aphorism. 

take  in  growing  hot,  arises  entirely         ia  Cf.supr.  II.4,&c.  Appendix  E. 
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ab  initio  facere  tentet  affirmative13,  (quod  sibi  permissa 
semper  facere  solet)  occurrent  phantasmata,  et  opina- 
bilia,  et  notionalia  male  terminata,  et  axiomata  quo- 
tidie  emendanda ;  nisi  libeat  (scholarum  more)  pugnare 
pro  falsis14.  Ea  tamen  proculdubio  erunt  meliora  aut 
praviora,  pro  facilitate  et  robore  intellectus  qui  opera- 
tur.  At  omnino  Deo  (formarum  inditori  et  opifici15) 
aut  fortasse  angelis  et  intelligentiis  competit,  formas 
per  affirmationem  immediate  nosse,  atque  ab  initio 
contemplationis.  Sed  certe  supra  hominem  est ;  cui 
tantum  conceditur,  procedere  primo  per  ncgativas,  et 
postremo  loco  desinere  in  affirmativas,  post  omnimodam 
exclusionem. 

XVI. 

Itaque  natures  facienda  est  prorsus  solutio  et  separa- 
tio ;  non  per  ignem  certe,  sed  per  mentem,  tanquam 
ignem  divinum.  Est  itaque  inductionis  verso  opus  pri- 
mum  (quatenus  ad  inveniendas  formas)  rejectio  sive  ex- 
clusiva  naturarum  singularum,  qua?  non  inveniuntur  in 
aliqua  instantia,  ubi  natura  data  adest;  aut  inveniuntur 
in  aliqua  instantia,  ubi  natura  data  abest ;  aut  inveni 
untur  in  aliqua  instantia  crescere,  cum  natura  data  de- 
crescat ;  aut  decrescere,  cum  natura  data  crescat.  Turn 
vero  post  rejectionem  et  exclmivam  debitis  modis  fac- 
tam,  secundo  loco  (tanquam  in  fundo)  manebit  (abeun- 

13  Cf.  supr.  I.  46.  "intelligentiis/' the  Scholastic  name 

14  Qeviv  8<.a<j>v\a.TTeiv — as  an  In-  for  beings  of  higher  order  than  man, 
tellectual  exercise,  not  as  in  search  who  know  instinctively,  it  may  be ; 
after  Truth.      Bacon    would    only  and  not   by   means    of   processes. 
regard  Mental  training  as  in  con-  The  necessity  for  negative  investi- 
nection  with  Truth.     "  Scholarum  gation  is  a  sign  of  the  feebleness  of 
more"   may  here   mean   places   of  Man's  Intellect. 

education,  as  the  "  Schools"  of  the         This   also    corresponds   to   some 

Universities.     We  retain  relics   of  degree  with  the  Aristotelian  doctrine 

this  principle  of  disputation  in  the  that  the  happiness  of  all  above  Man 

Divinity  exercises  at  Oxford.  is  contemplative. 

15  This   looks   quite   Platonic — 
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tibus  in  fuimim  oj)inionibus  volatilibus)  forma  affirma- 
tiva,  solida,  et  vcra,  et  bcnc  tcrminata.  Atque  hoc 
breve  dicta  est,  sed  per  multas  ambages  ad  hoc  perve- 
nitur.  NOR  autom  nihil  fortasse  cle  iis,  qua1  ad  hoc 
faciunt,  praetermittemns. 

XVII. 

Cavcndum  autem  est,  et  moncndum  <|iiasi  perpetuo. 
ne,  cum  tanta?  partes  formis  vidcantur  a  nobis  tribni, 
trahantur  ea,  qua*  dieimus,  ad  formas  eas,  (juilms  ho- 
minum  contemplationes  ct  cogitntiones  hactenus  assue- 
verunt. 

Primo  eiiim,  dc  formis  copulatis1",  qua1  sunt  (ut  dixi- 
mus)  naturarum  sini])Iicium  eon  jugia  ex  cursu  communi 
unive-rsi,  ut  leonis,  aquil;r,  ros;r,  auri,  et  hujusmodi,  im- 
pra'sentiarum  nou  loqiiimur.  Tempus  cnim  erit  de  iis 
tractandi,  cum  ventum  fuerit  ad  latent*'*  proccxxus,  et 
latwlfs  schcmatixiiios,  eonim<iue  iuveutionem,  prout  re- 
j)criuiitur  in  substantiis  (quas  vocant)  sen  naturis  con- 
cretis. 

Hursus  vero,  non  intelligantur  ea,  qiuc  dicimus 
(etiam  quatenus  ad  naturas  simplices)  de  formis  et 
ideis  abstractis,  ant  in  matcria  non  dctermiiiatis,  ant 
male  detcrminatis17.  Nos  cnim  quum  de  formis  loqui- 
mnr,  nil  aliud  intelligimus,  quam  leges  illas  et  deter- 

IS  Two  uses  of  the  Term   Form  '"  The   Platonic   Forms.     Hacon 

are  rejected,     (i)  Forma  ropulatee,  uses  similar  language  to  this  in  the 

simply  (it  would  seem)  combinations  De   Aupm.    III.  iv.    "  Manifestum 

in  an  unnatural  manner  of  indivi-  est,  Platonem,  virum  sublirnis  inge- 

duals  belonging  to  different  classes,  nii   (cpiique  velut   ex   rti])e   excelsa 

Classes   keep  to   themselves   natu-  omnia  circurnspiciebat),   in   sua  de 

rally :   if  they  transgress,  the  result  Ideis  doctrina,  Formas  esse  verum 

is  a  "  Lusus  Naturae"  of  some  kind,  scientiae    objectum   vidisse  ;   utcun- 

(2)  Formac  et  Idea;  abstracts.     The  que      sententiao     hujus     verissimae 

Platonic  tl8r)  ^copto-ra,  as  Aristotle  fructum  amiserit,  formas  penitus  a 

termed  them.     For  all  this  Apho-  materia  abstractas,  non  in  materia 

rism,    see  Appendix   E.     The   "  ut  determinatas,  contemplando  et  pren- 

diximus"  refers  to  II.  5.  sando." 
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minationes  actus  puri,  quge  riaturam  aliquam  simplicem 
ordinant  et  constitimnt ;  ut  calorem,  lumen,  pondus,  in 
omnimoda  materia  et  subjecto  susceptibili.  Itaque 
eadem  res  est  forma  calidi,  aut  forma  luminis,  et  lex 
calidi  sive  lex  luminis ;  neque  vero  a  rebus  ipsis  et 
parte  operativa  unquain  nos  abstrahimus,  aut  recedi- 
mus.  Quare  cum  dicimus  (exempli  gratia)  in  inqui- 
sitione  formic  caloris,  Rejice  tenuitatem,  aut  Tenuitas 
non  est  ex  forma  caloris ;  idem  est  ac  si  dicamus, 
Potest  homo  superinducere  calorem  in  corpus  densum ; 
aut  contra,  Potest  homo  auferre  aut  arcere  calorem  a 
cor  pore  tcnui. 

Quod  si  cuiquam  videantur  etiam  forma?  nostra?  ha- 
bere  nonnihil  abstracti,  quod  misceant  et  conjungant 
heterogenea,  (videntur  enim  valde  esse  heterogenea 
calor  coelestium,  et  ignis ;  rubor  fixus  in  rosa,  aut  simi- 
libus,  et  a]>parens  in  iride,  aut  radiis  opalii,  aut  ada- 
mantis  ;  mors  ex  summers! one,  ex  crematione,  ex 
punctura  gladii,  ex  apoplexia,  ex  atrophia ;  et  tamen 
conveniunt  ista  in  natura  calidi,  ruboris,  mortis)  is  se 
liabere  intellectum  norit  consuetudine  et  integralitate 
rerum  et  opinionibus  captum  et  detentum.  Certissi- 
mum  enim  est,  ista,  utcunque  heterogenea  et  aliena, 
coire  in  form  am,  sive  legem  earn,  qua?  ordinat  calorem, 
aut  ruborem,  aut  mortem;  nee  emancipari  posse  poten- 
tiam  Immanam,  et  liberari  a  natura?  cursu  communi,  et 
expandi  et  exaltari  ad  efficientia  nova,  et  modos  ope- 
randi  novos,  nisi  per  revelationem  et  inventionem  1m- 
jusmodi  formarum ;  et  tamen  post  istam  unionem  na 
turae18,  qua?  est  res  maxime  principalis,  de  natura?  divi- 
sionibus  et  venis,  tarn  ordinariis,  quam  interioribus  et 
verioribus,  suo  loco  postea  dicetur. 

18  I.  e.  the  common  Form  or  principle  of  Nature  found  in  Heterogene 
ous  Natures.     Cf.  supr.  II.  3. 
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XVIII. 

Jain  vero  proponendum  est  exenipluni 
sive  rtjt'ctinnis  iiaturariim  1!),  qua*  per  tabula*  compareii- 
ti(e  reperiuntur  non  esse  ex  forma  calidi ;  illiul  interim 
monendo,  non  solinn  surlicere  singulas  tabulas  ad  rejcc- 
tioni'iu  alicujus  natura',  sed  etiain  iuianuiiuun(|ue  ex 
instantiis  singularibus  in  illis  contentis.  Manifestum 
eiiini  est  ox  iis,  qua;  dicta  sunt,  oimiem  imstantiam  con- 
tradictoriam  dostrnere  opinabile  do  t'onna.  Sod  nihilo- 
ininns  quandoque  perspicuitatis  causa,  ot  nt  usus 
tabularum  clarius  doiiionstretur,  wluxirum  duplicaniiis, 
ant  repetinnis. 

Exoiiijiluiu  < ,i<'liiMr«',  sivo  rrjectionis  natnraruui  a 

forma  calidi. 

1.   Per  radios  soils,  rcjia'  naturam  eleineiitareni 2<). 
'2.    Per  ignoin  coininunoin,  ot  inaxiino  per  ignes  snl)- 
terranoos  ((jui  roniotis>iini  sunt,  et  plurimuin  inter- 
el  udimtur  a  radiis  cu'lostibus)  rtjia1  naturam  coe- 
lestom. 

3.  PIT  calefactionem  oiniugoiiuiii  corporum  (hoc  est, 
minoralium,  vegetabilium,  ]>artium  extoriorum  ani- 
malium,  aqua1,  olei,  ae'ris,  et  reliquorum)  ex  appro- 
ximationc  sola  ad  ignem  aut  aliud  corpus  calidum; 
i'i'j'n-i-  oiniK-m  varietatem,  sive  subtiliorem  texturam 
corporum. 

4.  Per  ferrum  et  metalla  ignita,  qua.-  calefaciunt  alia 
corpora,  nee  tamen  omnino  j)ondore  aut  substantia 
minuuntur ;   rcjicc  inditionem  sive  mixturam  sub- 
stantia1  alter i us  calidi. 

5.  Per  aquani   ferventem,  atque  aerem,  atque  etiam 

ly  Carrying  out  the  principle  of     under   one  of  the   four    Elements, 
operation  laid  down  in  II.  1 6.  It    is   usually    translated    "  Terres- 

'-'"  Such  a  nature  as  would  come      trial." 
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per  metalla,  et  alia  solida  calefacta,  sed  non  usque 
ad  ignitionem  sive  ruborem ;  rejice  lucem  et  lu 
men  21. 

6.  Per  radios  lunos,   et   aliarum   stellarum,   (excepto 
sole)  rejice  etiam  lucem  et  lumen. 

7.  Per  comparativam  ferri  igniti,  et  flammae  spiritus 
vini,  (ex  quibus  ferrum  ignitum  plus  habet  calidi 
et  minus  lucidi,  flamma  autem  spiritus  vini   plus 
lucidi  et  minus  calidi)  rejice  etiam  lucem  et  lumen. 

8.  Per  aurum  et  alia  metalla  ignita,  quae  densissimi 
sunt  corporis   secundum   totum 22 ;  rejice  tenuita- 
tem. 

9.  Per  ae'rem,  qui  invenitur  ut  plurimmn  frigidus,  et 
tamen  manet  tennis;  rejice  etiam  tenuitatem. 

10.  Per  ferrum  ignitum,  quod  non  intumescit  mole  23, 
sed  manet  intra  eandem  dimensionem  visibilem ; 
rejice  motum  localem,  aut  expansivum,  secundum 
totum. 

11.  Per  dilatationem  aeris  in  vitris  calendariis  etsimili- 
bus,  qui  movetur  localiter  et  expansive  manifesto, 
neque  tamen  colligit  manifestum  augmentum  calo- 
ris ;  rejice  etiam  motum  localem,  aut  expansivum 
secundum  totum. 

12.  Per  facilem  tepefactionem  omnium  corporum,  abs- 
que  aliqua  destructione  aut  alteratione  notabili ; 
rejice  naturam  destructivam,  aut  inditionem  vio- 
lentam  alicujus  naturae  novae. 

13.  Per  consensum  et  conformitatem  operum  similium, 
quac  eduntur  a  calore  et  a  frigore ;  rejice  motum 
tarn    expansivum    quam    contractivum,    secundum 
totum. 

21  lux  and  lumen.  "Lux,  id  quod  22  Cf.  supr.  II.  12.  Inst.  22. 

lumine  diftunditur,  claritas,  fulgor;  23  Erroneous.     Iron  expands  un- 

Lumen,  id  quod  splendorem  diffun-  der  Heat, 
dit."  Doderlein,  ii.  66. 
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14.  Per  accensionem  caloris  ex   attritione  corporum  ; 

rrjict'  naturani  prineipalem.     Naturam  principalem 

vocamus  earn,  qu;r  positiva  rcperitur  in  natura,  ncc 

eausatur  a  natura  pnccedente. 

Sunt  ct  alia»  natura? :   ncquc  cniin   tabulas  conficimus 

perfectas,  sod  exenipla  tantuni. 

Oinncs  ct  singula?  natura?  pnvdieta1  non  sunt  ox  forma 
calidi.  Atquo  al)  omnibus  naturis  pni'dictis  liberatur 
lioino  in  opcratione  super  calidum. 

XIX. 

Atque  in  r.rclnsirn  jacta  sunt  fundamenta  inductionis 

venr,  qua1  tamon   non   poriicitur  donee  sistatur  in  aflir- 

mativa.      Noque  voro  ij>sa  r.rrln\irn  ullo  modo  porfecta 

ost,  iieque  adoo  osse  potest  sub  initiis.     Kst  onini  cxclu- 

sira   (ut   ])Iane    liquet)    rcjrctin   naturaruni    simplicium. 

Quod   si   non    liabramus  adliuc  bonas  et  veras  notiones 

naturaruni  simplicium,  quomodo  rectificari  ])otest  <\rclu- 

slrn :'    At  nonnulla1  ox  supradietis  (veluti  notio  natune 

elemontaris.    notio    natura-    eci-lestis,    notio    tenuitatis) 

sunt  notionos  va^r,  nee  bene  terminata^.      Itaque  nos, 

qui  nee  i^nari  sunius,  nee  obliti,  (|uantum  oi>us  aggre- 

diamur,  (vix.  ut  faeiamus  intelleetuin   bumanum  rebus 

et  natura'  ])arem)  nullo  modo  aequiescimus  in  bis,  qua? 

adbue  ])ra^ee])imus :  sed  et  rem  in  ulterius  provehimus, 

et  fortiora  auxilia  in  usum   intellcctus  machinamur  et 

ministramus;    (pue    mine    subjungemus.      Et   certe    in 

interpretations  naturte  animus  omnino  taliter  est  pr?e- 

parandus  et  tbrmandus,  ut  et  sustineat  se  in  gradibus 

dcbitis  certitudinis,  et  tamen   eogitet  (prsesertim   sub 

initiis)  ea,  qua?   adsunt,  multuin    pendere   ex   iis,  qua? 

supersunt. 

XX. 
Attamen  quia  citius  emergit21  veritas  ex  errore  quam 

'-'•*  Not  always.     The  ^iro^ress  in  a  wrong  and  a  definite  line  is  more 
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ex  confusione,  utile  putamus,  ut  fiat  permissio  intellec- 
tui,  post  tres  tabulas  comparentifs  primce  (quales  posui- 
mus)  factas  et  pensitatas,  accingencli  se  et  tentandi 
opus  inter pretationis  naturce  in  affirmativa ;  tarn  ex 
instantiis  tabularum,  quam  ex  iis,  qua?  alias  occurrent. 
Quod  genus  tentamenti,  permissionem  intettectus,  sive 
interpretationem  inckoatam,  sive  vindemiationem  pri- 
mam25  appellare  consuevimus. 

Vindemiatio  prima  de  forma  calidi. 

Animadvertendum  autem  est,  formam  rei  inesse  (ut 
ex  iis,  qua?  dicta  sunt,  plane  liquet)  instantiis  universis 
et  singulis,  in  quibus  res  ipsa  inest;  aliter  enirn  forma 
non  esset :  itaque  nulla  plane  dari  potest  instantia  con- 
tradictoria.  Attamen  longe  magis  conspicua  invenitur 
forma  et  evidens  in  aliquibus  instantiis,  quam  in  aliis ; 
in  iis  videlicet,  ubi  minus  coliibita  est  natura  forma?,  et 
impedita,  et  redacta  in  ordinem,  per  naturas  alias.  Hu- 
jusmodi  autem  instan tias,  elucescentias  vel  instantias 
ostensivas  appellare  consuevimus26.  Pergendum  ita 
que  est  ad  vindemiationem  ipsam  primam  de  forma 
calidi. 

Per  universas  ct  singulas  instantias,  natura,  cujus 
limitatio  est  calor,  videtur  esse  motus.  Hoc  autem 


harmful  than  no  progress   at   all ;  a  substitution  only  "  notionis  ma- 

and   definite   error    is    often    more  gis  noscibilis."     Bacon's  "  Motus" 

tenacious  than  indefinite.  may  possibly  be  right,  though  the 

a5  This  phrase,  "Vindemiatio  pri-  Instances  by  which  he   reaches  it 

ma,"   shews   that   Bacon   does   not  are  wrong.     At  present  the  judg- 

think  he  has  settled  the  subject  of  ment  of  the  Authorities  on  Physical 

Heat,  or  has  arrived  at  its  Form,  subjects    inclines   to    the    contrary 

All  the  other  Auxilia  (cf.  infr.  II.  view;  viz.  that  Heat  is  a  very  sub- 

21)  are  yet  to  be  brought  to  bear  tie  material  substance,  not  a  mere 

upon  it.     For  after  all,  "  Limited  motion   in   other   substances.     See 

Motion"  is  by  no  means  a  Physical  infr.  note  38. 

Form,   if  one  rightly  understands  26  Cf.  infr.  II.  24. 
Bacon's  meaning ;  but  at  the  best 
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maxhne  ostciulitur  in  flam  ma,  qmr  perpetno  movctur; 
et  in  liquoribus  ferventibus  aut  bullientibus,  qui  ctiam 
perpetuo  moventur.  Atquc  ostonditur  etiam  in  inci- 
tatione  sivc  incremento  caloris  facto  per  niotum ;  ut  in 
tbllibus,  et  ventis  :  de  quo  vide  Instant.  29.  Tab.  3. 
Atque  similiter  in  aliis  inodis  inotus,  de  quibns  vide 
Instant.  28.  ct  31.  Tab.  3.  llursus  ostciulitur  in  ex- 
tinctione  ignis  et  caloris  j)er  omnem  fortem  compressio- 
ncin,  qua*  fnvnat  et  cessare  facit  inotum  :  de  (]iia  vide 
Instant.  30.  cf  32.  Tub.  3.  Ostenditur  etiani  in  hoc, 
quod  omne  corpus  destruitur,  aut  saltcni  insigniter 
alteratur,  ab  onini  igno  et  calore  forti  ac  vebeinenti. 
Undo  liquido  constat,  fieri  a  calore  tuninltnm  et  per- 
turbationem,  et  niotuin  acreni,  in  partibus  internis  cor- 
])oris;  qui  sensini  vergit  ad  dissolution  em. 

Tntelligatur  hoc,  quod  diximus  de  niotu,  (nempe,  ut 
sit  instar  generis  ad  caloreni)  non  (juod  calor  generet 
inotum.  aut  quod  motus  generet  caloreni,  (licet  et  hrec 
in  aliquibus  vera  sint)  sed  quod  ipsissimus  calor,  sive 
quid  ipsum*7  caloris  sit  motus,  et  nihil  aliud:  limitatus 
tain  en  ])er  differ  cut  ins,  quas  mox  subjtingemus,  post- 
quani  nonnullas  cautiones  adjecerimus  ad  evitandum 
aequivocum. 

Calidum  ad  scnstim,  res  respectiva  est,  et  in  ordine 
ad  hominem,  non  ad  universum:  et  ponitur  recto  ut 
effectus  caloris  tantum  in  spiritum  animalcni 28 :  quin- 
ctiam  in  se  ipso  res  varia  est,  cum  idem  corpus  (prout 
sensus  prsedisponitur)  inducat  pcrccptioucni  tain  calidi 
quain  frigidi  :  ut  patet  per  Instant.  41.  Tab.  3. 

Neque  vero  communicatio  caloris,  sive  natura  ejus 


'-'"  "  Ipsissimus  Calor  sive  quid  ip-  if  Bacon  believed  that  he  had  really 

sum  Caloris" — essential  Heat,  or  TO  reached  the  Form. 

T/   TJV  fivai   of   Heat.     That  which  -8  For  note  on  Spiritus  Animalis, 

makes  it  what  it  is.     This  looks  as  see  infr.  II.  27. 
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transitiva,  per  quam  corpus  admotum  corpori  calido 
incalescit,  confundi  debet  cum  forma  calidi 29.  Aliud 
enim  est  calidum,  aliud  calefactivum.  Nam  per  mo- 
tum  attritionis  inducitur  calor  absque  aliquo  calido 
proecedente,  unde  excluditur  calefactivum  a  forma  ca 
lidi.  Atque  etiam  ubi  calidum  efficitur  per  approxi- 
mationem  calidi,  hoc  ipsum  non  fit  ex  forma  calidi ; 
sed  omnino  pendet  a  natura  altiore  et  magis  communi ; 
viz.  ex  natura  assimilationis  sive  multiplicationis  sui : 
de  qua  facienda  est  separatim  inquisitio. 

At  notio  ignis  plebeia  est,  et  nihil  valet :  composita 
enim  est  ex  concursu  qui  fit  calidi  et  lucidi  in  aliquo 
corpore ;  ut  in  flamma  communi,  et  corporibus  accensis 
usque  ad  ruborem. 

Remoto  itaque  omni  sequivoco,  veniendum  jam  tan 
dem  est  ad  differentials  veras,  qua?  limitant  motum,  et 
constituunt  eum  in  formam  calidi. 

Prima  igitur  differentia  ea  est,  quod  calor  sit  motus 
expansivus  30,  per  quern  corpus  nititur  ad  dilatatio- 
nem  sui,  et  recipiendum  se  in  majorem  sphaeram  sive 
dimensionem,  quam  prius  occupaverat.  Hsec  autem 
differentia  maxime  ostenditur  in  flamma ;  ubi  fumus 
sive  halitus  pinguis  manifesto  dilatatur  et  aperit  se 
in  flammam. 

Ostenditur  etiam   in   omni  liquore  fervente,  qui 


29  Right.     Cf.    Herschel's    Dis-  the  IVth  Table  (cf.  supr.  II.  18.  Inst. 
course,  §345.     The  communication  10);    nor   does   the    distinction   of 
of   Heat,  (which   results   from   the  "  secundum    totum"    throw   much 
Law   of  Heat,   whereby  it  always  light  on  it.  See  Limitation  3.     The 
endeavours  to  cause  an  equilibrium  fact  however  is  correct.     The  dila- 
of  temperature)  is  entirely  distinct  tation  of  bodies  by  Heat  forms  the 
from  Heat  itself.  subject  of  that   separate  branch  of 

30  It  would  seem  hard  to  recon-  Science  which  is  termed  Pyrome- 
cile  this  with  the  loth  Rejection  in  try. 
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manifesto  intumescit,  insurgit,  et  emittit  bulks,  tit- 
que  urget  processum  expandendi  se,  donee  vertatur 
in  corpus  longe  magis  extensuin  et  dilatatum,  qiiain 
sit  ipse  liquor:  vix.  in  vaporcni,  aut  fuinuni,  aut 
aerem. 

Ostenditur  etiain  in  onini  ligno  et  combustibili ; 
ubi  tit  aliquando  exsudatio,  at  semper  evaporatio. 

Ostenditur  etiain  in  colliquatione  metallorum ; 
qua>  (cum  sint  corj>oris  compactissimi)  non  facile 
intumescunt  et  se  dilatant  :  sed  tamen  spiritus  eo- 
ruiu,  postqnam  fuerit  in  se  dilatatus,  et  majorem 
adeo  dilatatioiieiu  concupierit,  trudit  plane  et  agit 
partes  crassiores  in  liquidum.  Quod  si  etiain  calor 
fortius  intendatur,  sulvit  et  vertit  inultuni  ex  iis  in 
volatile. 

Ostenditur  etiam  in  ferro  aut  lapidibus :  qua*  licet 
non  liquefiant  aut  t'liudautur,  tamen  emolliuntur31. 

Quod  etiam  fit  in  baculis  ligni,  (pue  caletacta  pauln- 

luin  in  cineribus  calidis  liuut  llexibilia. 

Oj)time  autem  cernitur  iste  inotus  in  aere,  qui  per 

exiguum  calorem  se  dilatat  continuo  et  manifesto, 

lit  per  Jn*tant.  38.  Tuft.  .'3. 

Ostenditur    etiam     in    natura    coutraria    frigidi:i2. 

Frigus  enim  omne  corjius  contraliit  et  cogit   in  an- 

o-iistius;   adeo   ut   ]>er  intensa  frigora  clavi  excidant 

ex  parietibus,  aira  dissiliant,  vitrum  etiam  calefactum 

;<i  Hacon  here  seems  to  conU-m-  not  actually  true  that  "  fri^us  omne 

plate    the    jiossihility  of    Iron,   and  corpus    contrahit."     The    contrary 

some  kinds  of  Stone,  not  nifUin<r.  is  the  case  with   Ice.     The  French 

<l  There  is  no  solid  suhstance  known,  popular  way  of   speaking  of  "  de- 

which,    hy    a    sufficiently    intense  grecs  of  Cold,"  (arising  from  their 

Heat,  may  not  he  melted,  and  final-  use  of  Reaumur's  Thermometer,  to 

ly  dissipated  in  vapour."   Herschel's  graduated  that  the  freezing  point  is 

Discourse,  §  .357.  zero,)  tends  to   keep  up  this  false 

•'2  Cold  is  here  regarded  as  a  se-  notion  of  absolute  Cold, 
parate  and  distinct  Nature.      It    is 
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et  subito  positum  in  frigido  dissiliat  et  frangatur. 
Similiter  aer  per  levem  infrigidationem  recipit  se  in 
angustius  :  ut  per  Instant.  38.  Tab.  3.  Verum  de  his 
fusius  dicetur  in  inquisitione  de  frigido. 

Neque  mirum  est,  si  calidum  et  frigid um  edant 
complures  actiones  communes,  (de  quo  vide  Instant. 
32.  Tab.  2.)  cum  inveniantur  duse  ex  sequentibus 
differentiis,  (de  quibus  mox  dicemus)  quae  competunt 
utrique  naturae ;  licet  in  hac  differentia  (de  qua  nunc 
loquimur)  actiones  sint  ex  diametro  opposite :  cali 
dum  enim  dat  motum  expansivum  et  dilatantem, 
frigidum  autem  dat  motum  contractivum  et  coeun- 
tem. 

Secunda  differentia  est  modificatio  prioris;  haec  vide 
licet,  quod  calor  sit  motus  expansivus,  sive  versus 
circumferentiam :  hac  lege  tamen,  ut  una  feratur 
corpus  sursum  33.  Dubium  enim  non  est,  quin  sint 
motus  complures  mixti.  Exempli  gratia  :  sagitta  aut 
spiculum  simul  et  progrediendo  rotat,  et  rotando 
progreditur.  Similiter  et  motus  caloris  simul  est  et 
expansivus,  et  latio  in  sursum. 

Haec  vero  differentia  ostenditur  in  forcipe,  aut 
bacillo  ferreo  immisso  in  ignem :  quia  si  immittatur 
perpendiculariter,  tenendo  manum  superius,  cito 
manum  adurit ;  sin  ex  latere  aut  inferius,  omnino 
tardius. 

Conspicua  etiam  est  in  distillationibus  per  descen- 
sorium34 ;  quibus  utuntur  homines  ad  flores  delicati- 

23  Heat  in  itself  has  no  upward  particles  do). 

tendency;  for  though  heated  parti-         34  i.  e.  fire  is  lighted  above  the 

cles  rise,  this   is   merely  a  conse-  flowers,  and  so  the  Heat  descends 

quence  of  their  expansion  (i.  e.  of  to  them.     The  ordinary  method  of 

their  occupying  more   space,  rela-  distillation  is  to  immerse  the  sub- 

tively  to  their  density,  than  other  stance  in  a  water  or  sand-bath,  and 
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ores,  quorum  odores  facile  evaiiescunt.  Nam  hoc 
reperit  industria,  ut  collocent  ignem  non  subter,  sed 
supra,  ut  adurat  minus.  Neque  enim  flamma  tan- 
turn  vergit  sursum,  sed  etiam  omne  calidum. 

Fiat  autem  experimentum  hujus  rei  in  contraria 
natura  frigidi  :  vix.  utruni  t'rigus  non  contrahat  cor 
pus  descendendo  deorsum  ;  quemadmodum  calidum 
dilatat  corpus  ascendendo  sursum.  Itaque  adhibe- 
antur  duo  bacilla  ferrea,  vcl  duo  tubi  vitrei,  quoad 
ca'tera  pares  ;  et  caleh'ant  noniiih.il  ;  et  ponatur 
spongia  cum  a(jua  frigida,  vel  nix,  subter  unani,  et 
similiter  super  alteram.  Mxistimamus  enim,  cele- 
riorem  fore  refrigerationem  ad  extremitates  in  eo 
bacillo  ubi  nix  ponitur  supra,  quam  in  co  ubi  nix 
ponitur  subter  :  contra  ac  iit  in  calido. 

Tcrtia  differentia  ea  est  ;  ut  calor  sit  motus,  non  ex- 
pausivus  uniformiter  secundum  totuni,  sed  expan- 
sivus  per  particulas  minores  eorporis ;  et  simul  cohi- 
bitus,  et  repulsus,  et  reverberatus  ;  adeo  ut  iiuluat 
motum  alternativum:ir>,  et  per|)etuo  tre])idantem,  et 
tentantem,  et  niteutem,  et  ex  repercussione  irrita- 
tum  ;  undo  furor  ille  ignis  et  caloris  ortum  habet. 

Ista  vero  differentia  ostenditur  maxime  in  flamma 

et  liquorilms  Imllientibus :   qua>  ])erpetuo  trepidant, 

et  in  pam's  poitionibus  turnout,  et  rursus  subsidunt. 

Ostenditur  etiam  in  iis  corporibus,  qua*  sunt  tarn 

dura)  compagis,  ut  calefacta  ant  ignita  non  intume- 


light  fire  under  it.     The  reason  for  or  colour,  is  possibly  a  correct  one. 

this  is,  that  by  this  means  the  great-  But    if   (as    seems    almost   certain) 

est  possible  regularity  of  tempera-  Heat  be  regarded  as  material,  the 

ture  can  be  obtained.  undulatory  Theory  must  be  aban- 

a5  This  notion  of  transmission  of  doned. 
Waves  of  Heat,  as  of  light,  sound, 
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scant   aut  dilatentur  mole;    tit   ferrum   ignitum,  in 
quo  calor  est  acerrimus. 

Ostenditur  etiam  in  hoc,  quod  per  frigidissimas 
tempestates  focus  ardeat  acerrime. 

Ostenditur  etiam  in  hoc,  quod  cum  extenditur 
aer  in  vitro  calendari  absque  impedimento  aut  re- 
pulsione,  uniformiter  scilicet  et  aequaliter ;  non  per- 
cipiatur  calor.  Etiam  in  ventis  conclusis,  licet 
erumpant  vi  maxima,  tamen  non  percipitur  calor 
insignis ;  quia  scilicet  motus  fit  secundum  totum, 
absque  motu  alternante  in  particulis.  Atque  ad  hoc 
fiat  experimentum,  utrum  flamma  non  urat  acrius 
versus  latera,  quam  in  medio  flammae. 

Ostenditur  etiam  in  hoc,  quod  omnis  ustio  transi- 
gatur  per  minutos  poros  corporis,  quod  uritur;  adeo 
ut  ustio  subruat,  et  penetret,  et  fodicet,  et  stimulet ; 
perinde  ac  si  essent  infinite  cuspides  acus.  Itaque 
ex  hoc  illud  etiam  fit,  quod  omnes  aquae  fortes  (si 
proportionates  sint  ad  corpus  in  quod  agunt)  edant 
opera  ignis,  ex  natura  sua  corrodente  et  pimgente. 

Atque  ista  differentia  (de  qua  mmc  dicimus)  corn- 
munis  est  cum  natura  frigidi ;  in  quo  cohibetur 
motus  contractivus,  per  renitentiam  expandendi ; 
quemadmodum  in  calido  cohibetur  motus  expan- 
sivus,  per  renitentiam  contrahendi. 

Itaque  sive  partes  corporis  penetrent  versus  inte- 
rius,  sive  penetrent  versus  exterius,  similis  est  ratio ; 
licet  impar  admodum  sit  fortitude :  quia  non  habe- 
mus  hie  apud  nos  in  superficie  terra)  aliquid,  quod 
sit  impense  frigid  urn  m.  Vide  Instant.  27.  Tab.  1. 

i6  Cf-  infra>   IL  5°-  §  3,  on  the  con's  days,  and  led  him  to  note  the 

want  of  excessive  cold.     The  means  want  of  cold  as  a  deficiency  both 

'f  obtaining  cold  (or,  to  speak  more  here  and  below  in  II.  50.     It  is  still 

correctly,  of  causing  evaporation  of  true  that  our  power  of  producing 

Heat)  were  almost  unknown  in  Ba-  Cold  is  far  more  limited  than  that 


O  2 
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Quart  a  differentia  est  moditicatio  prioris  :  \\xc  scilicet, 
quod  motus  ille  stimulationis  nut  penetrationis  de- 
beat  esse  nonnihil  rapidus  et  ininime  lentus  ;  ntque 
fiat  etiani  per  particulas,  licet  iniiuitas  ;  tamen  non 
ad  extreinani  subtilitatem,  sed  quasi  majusculas. 

Osteuditur  h;rc  (/f/fornfia  in  comparatione  ope- 
ruiu  qua?  edit  ignis,  cum  iis  qiuv  edit  teiupus  sive 
a>tas.  .Ktas  enini  sivc  tempus  arefacit,  cousumit, 
submit,  et  iiicinerat,  non  minus  qunm  ignis:  vel 
potius  longc  subtilius  :  sed  quia  niotus  ejusmodi  est 
lentus  admodum,  et  per  particulas  valde  exiles,  non 
percipitur  calor. 

Ostenditur  etiani  in  comj)aratione  dissolutionum 
ferri  et  auri:i7.  An  ruin  cnim  dissolvitur  abs<[iie  ca- 
lore  excitato;  ferruni  autem  cum  vehementi  exci- 
tatione  cnloris,  licet  simili  fere  intervallo  ([iioad 
tempus.  (v)uia  scilicet  in  auro,  ingrcssus  aqua?  sepa- 
rationis  est  clemens  et  subtiliter  insinuans,  et  cessio 
partium  nuri  facilis:  at  in  ferro,  ingressus  est  aspcr, 
et  cum  contlictu,  ct  partes  ferri  habent  obstinatio- 
nem  majorem. 

Ostenditur  etiani  aliquatenus  in  gangrocnis  non- 
nullis  et  mortih'cationibus  carnium  ;  qua>  non  exci 
tant  magnum  calorcm  nut  dolorem,  ob  subtilitatem 
putrefactionis. 


Atque  Iia3c  sit  /trutia  vindefliiatio  sive  interpretatio 
inchoata  tie  forma  calidi,  facta  per  permissionem  intel- 
lectus. 

Ex  vindemiatione  autem  ista  prima,  forma  sive  defi- 

of  producing    Heat.     The   sudden  37  These  processes  (dissolution  of 

expansion  of  gases   from  a   liquid  Gold  by  Chemical  agencies,  and  of 

state  into  vapour  is  the  most  power-  Iron  by  Heat  of  Fire)  are  not  to  be 

ful  source  of  cold   known.      Her-  thus  compared  together. 
scht-l's  Discourse,  §  354. 
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nitio  vera  caloris  (ejus,  qui  est  in  ordine  ad  universum, 
non  relativus  tantummodo  ad  sensuin)  tails  est,  brevi 
verborum  complexu.  Calor  est  motus  cxpansivus,  colii- 
bitus,  et  nitens  per  paries  minor es.  Modificatur  autem 
expansio :  id  expandendo  in  ambitum,  nonnikil  tamen 
inclinet  versus  superior  a,.  Modificatur  autem  et  nixus 
ille  per  partes ;  ut  non  sit  omnino  segnis,  sed  incitatus, 
ct  cum  impetu  nonnullo™. 

Quod  vero  ad  operativam  attinet,  eadem  res  est. 
Nam  designatio  est  tails.  Si  in  aliquo  corpore  natu- 
rali  poteris  excitare  motum  ad  se  dilatandum,  aid  cx- 
pandendum  ;  eumque  motum  ita  reprimcre  et  in  sc  ver- 
ierc,  id  dilatatio  ilia  non  procedat  cequalitcr,  sed  partim 
obtineat,  partim  retrudatur ;  proculdubio  gcnerabis  cali- 
dum  :  non  habita  ratione,  sive  corpus  illud  sit  elemen- 
tare,  (ut  loquuntur)  sive  imbutum  a  coelestibus39  ;  sive 
luminosum,  sive  opacum ;  sive  tenue,  sive  densum ; 
sive  localiter  expansurn,  sive  intra  claustra  dimensionis 
primse  contentum  ;  sive  vergens  ad  dissolutionem,  sive 

38  Thus  ends  Bacon's  illustration  "  his  Hypothesis  is  the  very  same 
of  his  Method.  Though  we  may  as  one  of  those  which  for  more  than 
not  use  it  in  modern  Induction,  two  centuries  has  divided  the  opin- 
still  it  quite  deserves  Playfair's  en-  ions  of  Philosophers.  It  is  still  a 
comium  :  "  Bacon's  method  of  question  whether  Heat  is  really 
treating  his  collection  of  facts  on  matter,  or  any  thing  more  than 
the  subject  of  Heat  is  extremely  Motion."  The  authorities  now  in 
judicious,  and  the  whole  disquisi-  cline  to  the  former  opinion,  since 
tion  highly  interesting."  Encycl.  Dr.  Black's  discoveries  of  Latent 
Brit.  Dissert,  iii.  p.  460.  At  first  Heat. 

these  20  Aphorisms  seem  to  have         39  This  is  the  scholastic  distinc- 

been  regarded  as  the  most  valuable  tion  between  bodies  Terrestrial  or 

part  of  the  Novum  Organum ;  and  Elementary    and    bodies    Celestial. 

were  even  printed  without  the  rest  As  far  as  modern  Astronomy  and 

of  the  work  at  Leyden  in  1638.     It  Chemistry  enable  us  to  judge,  there 

is,  of  course,  valuable  as  a  full  spe-  is  no  difference  in  material  between 

cimen  of  his  Method  :  by  which  he  the  heavenly  bodies  and  the  earth; 

hoped  "to  level  intellects,"  and  to  nor,  from  one's  knowledge  of  their 

obtain  a  sort  of  mathematical  cer-  connection    by   means    of   gravity, 

tainty  in  discovery.     And  it  is  no  would  one   expect  any  thing  else, 

little  praise  to  be  able  to  add  that  Cf.  supra,  II.  18. 
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m an ens  in  statn  ;  sive  animal,  sive  vegetabile,  sive 
minerals;  sive  aqua,  sive  oleum,  sive  aer ;  aut  aliqua 
alia  snbstantia  quavunque  susceptiva  niotus  prtudicti. 
Calidum  autem  ad  sensum  res  eadom  est  :  sed  cum 
analogia,  qualis  competit  scnsui.  Nunc  vero  ad  ulte- 
riora  auxilia  procedendum  est. 

XX  T. 

Post  7V//W'/.N  c<»n/xD't'nti((<  prhnfr,  et  r  eject  ionem  sive 
r.i'clns/rtnn,  noc  non  rindemiatioiicm  prhnaiii  far  tain  se- 
enndumeas;  pergendum  est  ad  reliqua  auxilia  intel- 
Icctus.  circa  interpretationem  )i<ttt/r«\  et  inditctionem 
veram  ac  pert'octam.  In  quibus  proponcndis,  nbi  opus 
erit  tabulis.  procedemus  super  caliduin  ct  frigidum40; 
ubi  autem  o})iis  erit  tantum  excni])lis  paucioribus,  pro- 
cedenius  per  alia  omnia:  ut  nee  confundatur  inquisitio, 
et  tamen  doctrina  versetur  minus  in  angusto. 

Diccmus  ita(|iK'  jirimo  loco,  de  prarogativis  uist<ui- 
tiiirmii  n  :  secundo,  de  adminicitlis  inductionis  :  tertio, 
de  ri'i'tifii'dtimn'  inductionis:  quarto,  de  variations  in- 
pro  nut  lira  x)il>j<'<'ti :  qninto,  de  prcprogativis 
quateuus  ad  inquisitionem,  sive  de  eo  quod 
inqnirendum  est  ])rius  et  posterius  :  sexto,  de  terminis 
hit/ttixititmix.  sive  dc  .w/«oy>\/  omnium  natururinii  in 
nniverso:  septimo,  de  dwluctioue  ad  pra.rhi,  sive  de  eo 

*'  This  shews  that  Bacon  did  not  ractcristic  plienomena,  selected  from 

consider  the  Form  of  Heat  to  he  yet  the  great  mass  of  facts  existing  in 

diM-o\vrvd,  unless  the  discussion  in  nature.      Phenomena  so  selected  on 

II.  1 1-20  he  supposed  to  be  a  sample  account  of  some  peculiarly  forcible 

of  the  results  of  the  whole  Method.  way  in  which  they  strike  the  reason, 

41   Precroyatiffp  refers  to  the  Ko-  and  impress  us  with  a  kind  of  sense 

man  system  of  voting  by  centuries,  of  causation,  or  a  particular  aptitude 

That  which  voted  first  was    called  for  generalization,  he  considers,  and 

the   Prerogative  Century  ;    and    it  justly,  as  holding  a  kind  of  prero- 

was   usually   found    that    by    some  gutive    dignity,    and   claiming    our 

prejudice   or    superstition   it   influ-  first  and  especial  attention  in  phy- 

enced  the  rest,  which  seldom  voted  sical   enquiries."     Herschel's    Dis- 

otherwise.     Cf.  Cic.  pro  Mur.  xviii.  course,  §  190. 
By  this  name  Bacon  denote.!  "  cha- 
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quod  est  in  ordine  ad  hominem  :  octavo,  de  parascevis 
ad  inquisitionem  :  postremo  an  tern,  de  scala  ascensoria 
et  descensoria 


XXTI4'. 

Inter  pr&rogativas  instantiarum,  prinio  proponemus 
instantias  solitarias.  Ene  anteni  sunt  solitaries,  qua?  ex- 
liibeiit  naturam44,  de  (}na  fit  inquisitio,  in  talibus  sub- 
jectis,  quse  nil  habent  coiiimune  cum  aliis  subjectis, 
prater  illam  ipsam  naturam  :  aut  rursus  qua?  non  ex- 
hibent  naturam,  de  quo  fit  inquisitio,  in  talibus  sub 
jectis,  qua?  sunt  similia  per  omnia  cum  aliis  subjectis, 
praeterquam  in  ilia  ipsa  natura.  Manifestum  enim  est, 
quod  hujusmodi  instantia?  tollant  ambages,  atque  acce- 
lerent  et  roborent  exclmivam  ;  adeo  ut  paucse  ex  ili  s 
sint  instar  multarum. 

Exempli  gratia:  si  fiat  inquisitio  de  natura  co/om45, 


42  Of  these  nine  "Auxilia  intel- 
lectus,"  one  only  has  been  perfectly 
accomplished.     We  have  fragments 
of  some  of  the  others,  but  no  more. 
When  we  consider  that  these  nine 
Auxilia  are  only  the  subdivisions  of 
this  second  part  of  the  Instauratio 
Magna,    we   begin   to    discern   the 
magnificent  proportions  of  Bacon's 
design,   and  at  the  same  time  the 
small  portion  of  it  which  the  great 
Architect  completed. 

43  The  "Prerogatives  of  (or  among) 
Instances"   are   divided   into   three 
heads : 

(1)  i — 15.  Those  which  address 
themselves  to  the  Understanding. 

(2)  1 6 — 20.   Those  which   assist 
the  Senses. 

(3)  21 — 27.  Those  which  tend  to 
practice. 

There  is  not  much  arrangement ; 
and  the  whole  attempt  is  far  too 
cumbrous  for  general  use.  The 


titles,  too,  and  the  subdivisions,  are 
often  fanciful.  Particular  "  Prero 
gatives"  are,  however,  practically 
speaking,  continually  being  made 
use  of. 

44  "QueeexhibentAWMram."  Play- 
fair  translates  this  word  by  Quality : 
perhaps  it  is  better  to  retain  the 
ambiguous  term  which  Bacon  uses. 
Solitary  instances  are  of  two  kinds  : 
(i)  where  the  same  "  nature"  exists 
in  two  bodies  which  have  no  other 
point  in  common  :  (2)  where  things 
entirely  alike  in  all  other  respects 
differ  in  some  one  point,  as  veins  of 
black  and  white  in  the  same  mar 
ble  :  or  colours  in  the  same  flower. 
These  Solitary  Instances  are  much 
the  same  with  Mill's  two  first  Expe 
rimental  Methods,  (i)  that  of  Agree 
ment,  (2)  that  of  Difference.  Mill's 
Logic,  III.  viii.  §  i,  2. 

45  It  was  by  these  same  instances 
of  Colour  that  Sir  I.  Newton  found 
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instantife  solitaries  sunt  prismata,  gemma?  crystalline, 
qua?  recldunt  colores,  non  solum  in  se,  sed  extcrius  su 
pra  parietem.  Item  rores,  &c.  Ista?  enim  nil  liabent 
commune  cum  coloribus  fixis  in  floribus.  gemmis  colo- 
ratis,  metallis,  lignis,  &c.  prccter  ipsum  colorem.  Unde 
facile  colligitur,  quod  color  nil  aliud  sit  quam  modifi- 
catio  imaginis  lucis  immissa?  et  recepttv :  in  priore  ge- 
nere,  per  gradus  di versos  incidentia?  ;  in  posteriore,  per 
texturas  et  schematismos  varies  corj)oris.  Istoc  an  tern 
instanticB  sunt  soli f aria'  qnatenns  ad  similitudinem. 

Rursus  in  eadem  inquisitione,  vena*  distinctoe  albi  et 
nigri  in  marmoribus,  et  variegationes  colorum  in  flori- 
bus  ejusdem  speciei,  sunt  instantifv  solitaries.  Album 
enim  et  nigrum  marmoris,  et  macula}  albi  ct  purpurei 
in  floribus  caryopliylli "',  convcniunt  fere  in  omnibus 
pnvter  ipsum  colorem.  Unde  facile  colligitur,  colorem 
non  mnltum  rei  liaberc  cum  naturis  alicujus  corporis 
intrinsecis,  sed  tantnm  situm  esse  in  positura  partium 
crassiori  et  quasi  meclianica.  Ista^  autem  imtantia 
sunt  solitarife,  quatenus  ad  discrepant! am.  Utrunque 
autem  genus,  imtcDitiax  solitarias  ap])ellare  consuevi- 
mus,  ant/m'wff.v47,  sumpto  vocabulo  ab  astronomis. 

XXIII. 

Inter  pracrogativas  instantiarum,  ponemus  secundo 
loco  inxtantia.fi  •nti<imnt<>s**.  Ku;  sunt,  in  quibus  natura 

out  the  Composition  of  Light.     Cf.  48  Instances  in  which  one  quality 

Herschel's  Discourse,  §  18  and  275.  vanishes  as  another  is  induced,  or 

Bacon's     account     approaches    the  in   which   one  quality  decreases   as 

truth,  and  shews  great  shrewdness.  another  increases.    Water  changing 

46  C (try nphy lion,     Kapvo<f>v\\oi>,  into  Steam,  or  into  Ice,  would  be  a 
the  Clove- Gillyflower.  fair  example.  This  class  of  Instances 

47  F&rince.     I  have  met  with  no-  approaches   very  nearly  to  the  in- 
thing  that  throws  light  on  this  word,  vestigation  of  Latent  Process.   Play- 
Can  it  refer  to  such  irregularities  as  fair,  Encycl.  Brit.  (Diss.iii.  p.  462) 
the  old  astronomers  observed,  and  says  of  these  instances,  "  Such  are 
could   not   reduce    into    agreement  the  Shells  which  we  see  so  perfect 
with  their  system  ?  in    figure    and    structure    in   Lime- 
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iriquisita  migrat  ad  generationem,  cum  priiis  non  exis- 
teret;  aut  contra  migrat  ad  corruptionem,  cum  pritis 
existeret.  Itaque  in  utraque  antistrophe,  instantiate 
tales  sunt  semper  gemmae ;  vel  potius  una  instantia  in 
motu,  sive  transitu,  producta  ad  periodum  adversam. 
At  hujusmodi  instautise  non  solum  accelerant  et  robo- 
rant  ewclusivam,  sed  etiam  compellunt  affirmativam, 
sive  formam  ipsam,  in  angustum.  Necesse  est  enim  ut 
forma  rei  sit  quippiam,  quod  per  hujusmodi  migratio- 
nem  indatur ;  aut  contra  per  hujusmodi  migrationem 
tollatur,  et  destruatur.  Atque  licet  omnis  exclusio  pro- 
moveat  affirmativam,  tamen  hoc  magis  directe  fit  in 
subjecto  eodem,  quam  in  diversis.  Forma  autem  (ut 
ex  omnibus,  qua?  dicta  sunt,  manifesto  liquet)  prodens 
se  in  uno,  ducit  ad  omnia.  Quo  autem  simplicior  fu- 
erit  migratio,  eo  magis  habenda  est  instantia  in  pretio. 
Praeterea  instantia  migmntes  magni  sunt  usus  ad  par- 
tem  operativam ;  quia  cum  proponant  formam  copula- 
tarn  cum  efficiente  aut  privante,  perspicue  designant 
praxin  in  aliquibus ;  unde  facilis  etiam  est  transitus  ad 
proxima49.  Subest  tamen  in  illis  nonnihil  periculi, 
quod  indiget  cautione  ;  hoc  videlicet,  ne  formam  nimis 
retrahant  ad  efficientem,  et  intellectum  perfundant,  vel 
saltern  perstringant,  falsa  opinione  de  forma,  ex  intuitu 
efficientis.  Efficiens  vero  semper  ponitur  nil  aliud  esse, 
quam  vehiculum,  sive  deferens  forma?.  Verum  huic 
rei,  per  exclusivam  legitime  factam,  facile  adhibetur 
remedium. 

stone,  which  gradually  lose  them-  is  expressed  in  the  well-known  sen- 
selves  in  the  finer  Marbles,  till  they  tence,  '  Nature  non  agit  per  sal- 
can  no  longer  be  distinguished."  turn.'" 

See  Herschel's  Discourse,  §  198, 199.         49  This  is  quite  true.     For  "  Mi- 

"  The  travelling  Instances  are  cases  grating  Instances"  are  simply  regis- 

m  which  we  are  enabled  to  trace  ters  of  phenomena  arising  from  the 

that   general  law  which   seems   to  application  (naturally  or  otherwise) 

pervade  all  Nature— the  law,  as  it  of    some    agency   to   a    substance, 

is  termed,  of  Continuity,  and  which  Chemistry  is  full  of  such  cases. 
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Proponendum   itaque  cst  jam  exemplum   instantite 
nrirjrnntis.     Sit  natura  inquisita,  candor,  sive  albedo; 
intifrntfia   iniqrans    ad    generationem    cst   vitrum   inte- 
gruin,  ct  vitrum  pulverisatum.   Similitcr,  aqua  simplex, 
et  aqua  agitata  in  spumam.     Vitrum  euim  intcgruni, 
et  aqua  simplex,  diaphana  sunt.  non  alba:   at  vitrum 
pulverisatiini,  et  aqua  iu   spuma,  alba,  non  diaphana50. 
Itaque  qiuvreudum,  (piid   acciderit  ex   ista  migratione 
vitro,  aut  aqua\      Maiiifcstum  enim  cst,  formam   albe- 
dinis  deferri  et  invehi  ]>er  istam  coutusioncm  vitri,  ct 
an-itationom   aquiv.      Nihil   autem   reperitur  aecessisse, 
prater  comminutiouem   ])artium  vitri  ct  aqu;v,  ct  aeris 
insertioncm.     Nequo  vero  panim  profectum  est  ad  in- 
veniendam   formam   albcdiuis,  quod  corpora  duo  per  se 
diaphana.  sed   secundum   niagis  ct  minus,  (aer  scilicet 
et  aqua,  aut  acr  ct  vitrum)  simul   posita  per  minutas 
portiones,  cxliibeaut   albediucm,  per  refractioncm  iiw- 
qualem  radio  rum  lucis. 

Ycrum  liac  in  re  proponendum  est  etiam  exemplum 
pcriculi  et  cautionis,  dc  (piibus  diximus.  Nimirum 
facile  hie  occurret  intcllcctui  ab  hujusmodi  efficienti- 
bus  depravato,  quod  ad  formam  albcdiuis  aer  semper 
rcquiratur;  aut  (jiiod  aliu'do  genoretur  tantum  per 
corpora  diaphana:  qu:v  omnino  falsa  sunt,  ct  per  mul- 
tas  exclusioncs  convicta.  Quin  ])otius  apparebit,  (misso 
acre,  et  hujusmodi)  corpora  omnino  a^qualia  (secundum 
portiones  opticas)  dare  diaplmnum  ;  corpora  vero  in- 

•'0  In  their  whole  and  undisturbed  natural  state,  convey  to  the  eye  the 

state  glass  and  water  allow  the  rays  impression  of  whiteness.   "  In  read- 

of  light  to  pass  through  them  and  ing  this,  and  many  other  instances 

refract  only   a  little;   consequently  in  the   Nov.  Org."  says  Herschel, 

they  give  us  no  sensation  of  white-  (Disc.   §  198)  "  one  would  almost 

ness :  when  the  glass  is  pounded,  it  suppose  (had  it  been  written)  that 

no  longer  allows  of  refraction  as  be-  its    author  had   taken  them   from 

fore ;   and  the  rays  of  light  being  Newton's  Optics." 
reflected  in  great  quantities  in  their 


LIB.  II.  23,  24.  203 

sequalia,  per  texturam  simplicem,  dare  album ;  corpora 
ingequalia  secundum  texturam  compositam  sed  ordina- 
tam,  dare  reliquos  colores,  prater  nigrum ;  corpora 
vero  insequalia  per  texturam  compositam,  sed  omnino 
inordinatam  et  confusam,  dare  nigrum.  Itaque  de 
instantia  migrante  ad  generationem  in  natura  inquisita 
albedinis,  propositum  est  jam  exemplum.  Instantia 
autem  migrans  ad  corruptionem  in  eadem  natura  albe 
dinis,  est  spuma  dissoluta,  aut  nix  dissoluta:  exuit  enim 
albedinem,  et  induit  diaphanum  aqua,  post  quam  fit 
integrale  sine  aere. 

Neque  vero  illud  ullo  modo  prsetermittendum  est, 
quod  sub  instantiis  migrontibus  comprehend!  debeant 
non  tantum  illse  qua?  migrant  ad  generationem  et  priva- 
tionem ;  sed  etiam  illae  quae  migrant  ad  majorationem 
et  minorationem  ;  cum  iliac  etiam  tendant  ad  inveni en- 
dam  formam,  ut  per  definitionem  formae  superius  fac- 
tam,  et  tabulam  graduum,  manifesto  liquet.  Itaque 
papyrus,  qua?  sicca  quum  fuerit,  alba  est ;  at  madefacta 
(excluso  aere,  et  recepta  aqua)  minus  alba  est,  et  magis 
vergit  ad  diaphanum  ;  similem  habet  rationem  cum  in 
stantiis  supradictis. 

XXIV. 

Inter  prserogativas  i ns tan ti arum,  tertio  loco  ponemus 
instantias  ostensivas,  de  quibus  in  vindemiatione  prima 
de  calido  mentionem  fecimus ;  quas  etiam  elucescentias, 
sive  instantias  liber  atas,  et  pr&dominantes,  appellare 
consuevimus51.  Eae  sunt,  qua3  ostendunt  naturam  in- 


51  Cf.  supr.  II.  20.  These  "  Glar-  ing   cases,  which   most   often  lead 

ing  Instances"  shew  the  Nature  or  to    valuable    discoveries.      Ont  or 

Quality  sought  for  in   its   highest  two  of  these  in  skilful  hands  have 

power   or   degree,  and   freed   from  often   led   to  Truth   when   no   ap- 

ordinary    obstructions.     See    Her-  plication  of  the  Baconian  Method 

schel's      Discourse,      §    191,  192.  has    been    thought    of.     Herschel 

These  will  always  be  those  strik-  (Discourse,  §  365)  adduces  Magne- 
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quisitam  nudain  ct  substantivam,  atque  ctiam  in  exal- 
tatione  sua,  aut  sunimo  gradu  potentiiv  suiv ;  emanci- 
j)atani  scilicet,  ct  libcratani  ab  impediments,  vel  saltern 
])er  fortitudinem  sua>  virtutis  dominantcm  super  ipsa, 
eaque  supprimentem  et  coerccnteni.  Cum  enim  omne 
corpus  suscipiat  multas  naturarum  fonnas  copulatas,  ct 
in  concrete ;  fit  ut  alia  aliam  retundat,  deprimat,  fran- 
gat,  ct  ligct;  unde  obscurantur  forma:  singuhv.  Invc- 
niuntur  autem  subjecta  nonnulla,  in  quibus  natura 
inquisita  pru>  aliis  est  in  suo  vigore,  vel  per  absentiam 
impcdiincnti,  vel  per  prrcdominantiam  virtutis.  IIujus- 
modi  autem  ia.\fnnfift'  sunt  maxime  ostensiva  forma1. 
Ycnmi  et  in  his  ipsis  instantiis  adhibenda  est  cautio,  et 
cohibendus  impetus  intellectus.  Quicquid  enim  ostcn- 
tat  formam,  eamque  trudit,  ut  videatur  occurrere  intcl- 
lectui,  pro  suspecto  liabendum  est,  ct  recurrendum  ad 
<\)r1nxiram  severam  et  diligcntcm. 

Exempli  gratia;  sit  natura  inquisita,  calidiim.  Iti- 
sttnttia  oxtt'Hxiru  motus  cxpansionis  (qua%  ut  superius 
dictum  est,  ]>ortio  est  pnvcipua  forma'  calidi)  est  vitrum 
calendare  aeris.  Etenim  flamma,  licet  manifesto  exhi- 
beat  exi)ansionem  ;  tamen  pro])tcr  momentaneam  ex- 
tinctioncm  non  ostendit  ])rogrcssum  cxpansionis.  Aqua 
autem  fervens,  pn»j)ter  facilem  transitionem  aqua1  in 
vaporem  et  ae'rcin,  non  tain  bene  ostendit  expansionem 
aquae  in  corpore  suo.  Rursus  ferrum  ignitum,  ct  simi- 
lia,  tan  turn  abest  ut  progressum  ostcndant,  ut  contra 
jicr  retusioncm  ct  fractionem  spiritus  per  partes  com- 
pactas  ct  crassas,  (qua>  domant  ct  fnvnant  expansionem) 
ij)sa  expansio  non  sit  omnino  conspicua  ad  sensum52. 

tism    as    a   "  Glaring    Instance    of  desirous  of  keeping  up  a  marked 

Polarity."  distinction  between  expansion,  "  per 

62  Cf.  supr.  II.  18.  Inst.  10,  and  particulas   minores,"   and   "  secun- 

in  the  Differentia  ima  of  Motus  for  dum  totum." 
Heat  in  II.  20.     Bacon  seems  very 
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At  vitrum  calendare  clare  ostendit  expansionem  in 
aere,  et  conspicuam,  et  progredientem,  et  durantern, 
neque  transeuntem. 

Rursus,  exempli  gratia,  sit  natiira  inquisita,  pondus. 
Instantia  ostensiva  ponderis  cst  argentum  vivum 5;}. 
Omnia  enira  superat  pondere  magno  intervallo,  practer 
aurum ;  quod  non  multo  gravius  est.  At  prsestantior 
instantia  est  ad  indicandam  formam  ponderis  argentum 
vivum,  quam  aurum ;  quia  aurum  solidum  est,  et  con- 
sistens,  quod  genus  referri  videtur  ad  densum ;  et  ar 
gentum  vivum  liquidum  est,  et  turgens  spiritu,  at 
tamen  multis  partibus  exuperat  gravitate  diamantem, 
et  ea  qua;  putantur  solidissima.  Ex  quo  ostenditur, 
formam  gravis,  sive  ponderosi,  dominari  simpliciter  in 
copia  materia?,  et  non  in  arcta  compage54. 

XXV. 

Inter  prserogativas  instantiarum  ponemus  quarto  loco 
instantias  clandestinas,  quas  etiam  instantias  crepusculi 
appellare  consuevimus 55.  Ese  sunt  veluti  oppositsc 
imtantiis  ostemivis.  Exhibent  enim  naturam  inqui- 
sitam  in  infiina  virtute,  et  tanquam  in  incunabulis,  et 
rudimentis  suis ;  tentantem,  et  tanquam  primo  expe- 


53  This  is  not  a  good  Instance ;  — is   an   excellent  one ;    and  leads 
for    gold,  which    is    heavier    than  Bacon   to   the   correct  result,   viz. 
quicksilver,  also  becomes    fluid  by  "  liquidum  et  consistens   esse    no- 
the  application  of  Heat;  and  quick-  tiones  tantum  plebeias,  &c." 
silver  is  solid  at  a  certain  tempera-  "  This    class  of   Instances   is   of 
ture.  great  use,  being,  in  fact,  frequently 

54  "  dominari  in."     This  phrase  no  other  than  that  of  extreme  cases, 
seems  to  refer  to  Bacon's  name  of  which,  by  placing  our  conclusions, 
Prcedominantes  Instantiaj;    "  rules  as  it  were,  in  violent  circumstances, 
over."  try  their   temper,  and   bring  their 

55  These    Clandestine    Instances  vigour  into  test."    Herschel's  Dis- 
are  the  contrary  of  the  last.     The  course,  §  193.     They  will  be  chiefly 
"  Nature"  sought  for  is  in  its  weak-  applicable,  then,  after  our  conclusion 
est  and  most  imperfect  state.     The  has  been  arrived  at. 

illustration — of  the  cohesion  of  fluids 
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rientem,  sed  sub  contraria  natura  latentem,  et  subac- 
tam.  Sunt  autein  hujusmodi  instantia  magni  omnino 
momenti,  ad  invcniendas  formas ;  quia  sicut  ostensiva 
ducunt  facile  ad  difterentias,  ita  clandestintB  ducunt 
optime  ad  genera ;  id  est,  ad  naturas  illas  communes, 
quarum  natunv  inquisitiv  nihil  aliud  sunt  quain  limita- 
tiones. 

Exempli  gratia ;  sit  natura  inquisita,  consistens,  sive 
se   determinate;  cnjus   contrarinm   est   liquidum,   sive 
fluens.      Instant  iff  cldiidf'xtinru  sunt  ilhr,  qua*  exhibent 
graduni  nonnulhun  debilem  et  infirmum  consistentis  in 
fluido;  veluti   bulla  aquas  qua?   est  taiH|iiam   pcllicula 
qua'dam    consistens,  et   determinata,   faeta   ex  corpore 
aqmr.      Similiter  stillicidia,  (|ii;v,  si  adtuerit  a(|ua  quae 
succedat,  prodiicunt  se   in    filum    admodum   tenue,  ne 
discontinuetur  acjua ;  at  si  non  detur  tails  copia  aquae, 
(jna1  succedere  ])ossit,  cadit  aqua  in  guttis  rotundis,  quae 
est  figura,  qua*  optime  aquam   sustinet  contra  discon- 
tinuationem  r>ti.      At  in  ipso  temporis  articulo,  cum  de- 
sinit  filum  aqiur,  et  incipit  descensus  in  guttis,  resilit 
ipsa    a(|iia    sursum    ad    evitandam    discontinuationem. 
Quin    in  metallis,  (\\\<v  quum   funduntur  sunt  liquida, 
sed  magis  tcnacia,  recipiunt  se  sjvpc  guttre  liquefacta? 
sursum,    atque    ita    haircut.      Simile    quiddam    est    in 
ii:>tantia  speculorum  puerilium,  quw  solent  facere  pue- 
ruli   in   scirj)is  ex   saliva,  ubi   cernitur  etiam   pellicula 
consistens   aquu\     At   multo   melius    se    ostendit  hoc 
ipsmn   in   altero   illo   ludicro   puerili ;  quando   capiuut 
aquam,  per  saponem   factam   paulo  tenaciorem,  atque 
inflant  earn  per  calamum   cavum,  atque  inde  forniant 
aquam,  tanquam  in  castellum  bullarum ;  qua?  per  inter- 
positionem  aeris  inducit  consistentiam,  eo  usque  ut  se 

f)C  Compare  the  5th  kind  of  Motion,   infr.  II.  48,  "  Motus   continua- 
tionis." 
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projici  nonnihil  patiatur  absquo  discontinuatione.  Op- 
time  autein  cernitur  hoc  in  spurn  a  et  nive :  quae  talem 
incluunt  consistentiam,  ut  fere  secari  possint ;  cum 
tamen  sint  corpora  formata  ex  aere  et  aqua,  qua?  utra- 
que  sunt  liquida.  Qua?  omnia  non  obscure  innuunt, 
liquidum  et  consistens  esse  notiones  tantum  plebeias, 
et  ad  sensum  ;  inesse  autem  revera  omnibus  corporibus 
fug-am  et  evitationem  se  discontinuandi ;  earn  in  cor 
poribus  homogeneis  (qualia  sunt  liquida)  esse  debilem 
et  infirmam ;  in  corporibus  vero,  quse  sunt  composita 
ex  heterogeneis,  magis  esse  vividam  et  fortem :  pro- 
pterea  quod  admotio  heterogenei  constringit  corpora ; 
at  subintratio  homogenei  solvit  et  relaxat. 

Similiter,  exempli  gratia;  sit  natura  inquisita,  at- 
tractio,  sive  coitio  corporum.  Instantia  circa  formam 
ejus  ostensiva  maxime  insignis  est,  magnes.  Contraria 
autem  natura  attralienti  est,  non  attrahens;  licet  in 
substantia  simili.  Veluti  ferrum,  quod  non  attrahit 
ferrum,  quemadmodum  riec  plumbum  plumbum,  nee 
lignum  lignum,  nee  aquam  aqua.  Instantia  autem 
clandestina  est  magnes  ferro  armatus,  vel  potius  ferrum 
in  magnete  armato.  Nam  ita  fert  natura,  ut  magnes 
armatus  in  distantia  aliqua  non  trahat  ferrum  fortius, 
quam  magnes  non  armatus.  Verum  si  admoveatur 
ferrum,  ita  ut  tangat  ferrum  in  magnete  armato,  tune 
magnes  armatus  longe  majus  pondus  ferri  sustinet, 
quam  magnes  simplex  ct  inermis;  propter  similitudi- 
nem  substantial  ferri  versus  ferrum ;  qure  operatic  erat 
omnino  clandestina,  et  latens  in  ferro,  antequam  mag 
nes  accessisset.  Itaque  manifestum  est,  formam  coitio- 
nis  esse  quippiam,  quod  in  magnete  sit  vividum  et 
robustum,  in  ferro  debile  et  latens.  Itidem,  notatum 
est  sagittas  parvas  ligneas  absque  cuspide  ferrea,  emis- 
sas  ex  sclopetis  grandibus,  altius  penetrare  in  materiam 
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lio-neam,  (puta  latera  navium,  aut  similia)   quam  eas- 

•1  •  V 

clem  sagittas  ferro  acuminatas,  propter  similitudmem 
substantial  ligni  ad  lignum,  licet  hoc  ante  in  ligno 
latucrit.  Itulem,  licet  aer  aerem,  aut  aqua  aquam 
manifesto  non  trahat  in  corporibus  integris ;  tamen 
bul la  approximata  \m\\i\\  facilius  dissolvit  bullam,  quam 
si  bulla  ilia  altera  abesset,  ob  appetitum  coitionis  aqua? 
cum  aqua,  et  aeris  cum  acre.  Atque  hujusmodi  uistan- 
tice  clandestine?,  (qua;  sunt  usus  nobilissimi,  ut  dictum 
est)  in  portionibus  corporum  parvis  et  subtilibus  ma- 
xime  se  dant  conspicicndas  :  quia  massu;  rerum  majores 
sequuntur  formas  magis  catholicas  et  generales ;  ut  suo 
loco  diceturr>". 

XXVI. 

Inter  pnrrogativas  instantiarum  ponemus  quinto  loco 
instnntias  const  ituticas,  quas  etiam  manipulares  appel- 
lare  consuevinms™.  Eu»  sunt,  qua^  constituunt  unam 
speciem  natunv  inquisita;  tanquam  formam  minorem. 
Cum  enim  fornitv  legitinin*  (qua«  sunt  semper  converti- 
biles  cum  naturis  inquisitis)  lateant  in  profundo,  nee 
facile  inveniantur;  postulat  res  et  infirmitas  humani 
intellectus,  ut  formac  particulares,  quse  sunt  congrega- 
tiviu  manijndorum  quorundam  instantiarum  (neutiquam 

a?  It  is  difficult  to  say  what  Ba-  for  "  Forms,"  these  Instances  are 

con's  meaning  is  in  this  passage.  most    valuable.       It     is,    however, 

as  »  Collective  Instances,  in  Ba-  strange  that  though  Kepler  s  Laws 
con's  classification,  are  no  other  had  been  published,  he  makes  no 
than  general  facts,  or  laws  of  some  reference  to  them.  They  were  ex- 
degree  of  generality,  and  are  them-  actly  what  he  meant  by  Collective 
selves  the  results  of  Induction."  Instances;  and  afterwards  aided 
Herschel's  Disc.  §  194.  Bacon  Newton  in  his  discovery  of  the 
seems  to  think  it  right  to  apologise;  more  general  "  Law"  of  Gravita- 
and  says  that  they  constitute  "  tan-  tion.  But  Bacon  never  illustrates 
quam  formam  minorem."  How  any  from  Mathematics,  and  very  rarely 
Nature  in  his  system  can  have  lesser  from  the  discoveries  of  his  cotempo- 
and  larger  Forms  seems  hard  to  be  raries. 
understood.  Apart  from  his  desire 
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vero  omnium)  in  notionem  aliquam  communem,  non 
negligantur,  verum  diligentius  notentur.  Quicquid 
eriim  unit  naturam,  licet  modis  imperfectis,  ad  inven- 
tionem  formarum  viam  sternit.  Itaque  instantice,  qua? 
ad  hoc  utiles  sunt,  non  sunt  contemnenda)  potestatis, 
sed  habent  nonnullam  prserogativam. 

Verum  in  his  diligens  est  adhibenda  cautio,  ne  intel- 
lectus  humanus,  postquam  complures  ex  istis  formis 
particularibus  adinvenerit,  atque  inde  partitiones  sive 
divisiones  naturae  inquisitac  confecerit ;  in  illis  omnino 
acquiescat,  atque  ad  inventionem  legitimam  formse 
magnoc  se  non  accingat ;  sed  prscsupponat,  naturam 
velut  a  radicibus  esse  multiplicem  et  divisam,  atque 
ulteriorem  naturae  unionem,  tanquam  rem  supervacuse 
subtilitatis,  et  vergentem  ad  merum  abstractum,  fasti- 
diat  et  rejiciat. 

Exempli  gratia  ;  sit  natura  inquisita,  memoria59,  sive 
excitans  et  adjuvans  memoriam.  Imtantife  comtitutivce 
sunt;  (1)  ordo,  sive  distributio,  qurc  manifesto  juvat 
memoriam.  Item  loci  in  memoria  artificiali;  qui  aut 
possunt  esse  loci  secundum  propriura  sensum,  veluti 
janua,  angulus,  fenestra,  et  similia;  aut  possunt  esse 
personse  familiares  et  notae ;  aut  possunt  esse  quid- 
vis  ad  placitum,  (modo  in  ordine  certo  ponantur) 
veluti  animalia,  herbse ;  etiam  verba,  litersc,  charac- 
teres,  personae  historic^,  et  caetera;  licet  nonnulla  ex 
his  magis  apta  sint  et  commoda,  alia  minus.  Hujus- 
modi  autem  loci  memoriam  insigniter  juvant,  eamque 
longc  supra  vires  naturales  exaltant.  Item  carmina 
facilius  haerent,  et  discuntur  memoriter,  quam  prosa. 

9  This  is  a  vague  and  unsatis-  sics.     For  his  views  on  Memory  see 

factory  example.     Its  chief  value  is,  De   Augm.    Scient.  V.,   where    he 

that  it  shews  how  widely  Bacon  was  places  it  third  among  the  Arts  Lo- 

disposed  to  apply  his  system ;  so  as  gical  or  Intellectual.    See  also  Adv. 

to  make  his  Method  useful  in  Psy-  of  Learning,  p.  198,  where  it  is  di- 

chology,  or  Morals,  as  well  as  in  Phy-  vided  into  Prenotion  and  Emblem . 

P 
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Atque  ex  isto  manipulo  trium  instantiarum,  videlicet 
ordinis,  locorum  artificialis  memoriae,  et  versiuun,  con- 
stituitur   species    una   auxilii    ad   incmoriam.     Species 
aiitem  ilia,  alxcissio  infiniti  recto  vocari  possit.     Cum 
enim  quis  aliqnid  reiuiiiisci  aut  revocare  in  memoriam 
nititur  ;  si   nullain  pro?notionem  habeat  aut  perceptio- 
nein  ejus  quod   qiuvrit,  quu>rit  certe  et  molitur,  et  liac 
iliac   discurrit,   tanquam    in   iniinito.      Quod   si   certain 
aliqnain   pra-notionem  habeat.  statim   absciiiditur    infi- 
nituin,  et  tit  discursus  memoria>  mag-is  in  vicino.     In 
tribus  autem    illis   instautiis,  qua;  superius  dicta-  sunt, 
pru-iiotio   perspicua   est    et    certa.      In   prima  videlicet 
del>et    esse    ali([iiid,    quod    eongnuit    cum    online  :    in 
sucunda   debet   esse    imago,    qiur    relationem    aliquam 
habeat,  sivo  convenientiam  ad  ilia  loca  certa:  in  tcrtia 
dcbc-nt    esse  verba,  qua;   cadant  in  versum.      Atque  ita 
abscinditur   iiifiuitum.     (2)   Alia-   autem   instantia'   da- 
bunt  hauc  alteram  s])eciem  ;  ut  (juicciuid  deducat  intel- 
lectuale  ad  ferieiidum  seiisum  (qinv  ratio  ctiara  ])ra«ci- 
pue    viget    in    artificial    memoria)   juvct    memoriam. 
(3)  Alia-   instantia'   dabuut   lianc   alteram   speciem ;  ut 
qiur  faciunt  impressioncm  in  aflectu  forti,  incutientia 
scilicet  mctum,  adniiratiouem,  pudorem,  delectationem, 
juvent   memoriam.     (4)  Alia;    instantiiL-    dabuut    hauc 
alteram  speciem,  ut  qua;  maxime  imprimuntur  a  mente 
pura,  et  minus  praoccupata  ante  vel  post;  veluti  quae 
discuntur  in  pueritia,  aut  qua;  commentamur  ante  som- 
num,etiam  primae  quaeque  rerum  vices;  magis  hsereant 
iu  memoria.     (5)  Alia;  iiistantia1  dabunt  hauc  alteram 
si)eciem,  ut  multitude  circumstantiaruni,  sive  ansarum, 
juvet  memoriam ;  veluti  scrii)tio  per  partes  non  conti- 
nuatas ;  lectio,  sive  recitatio  voce  alta.     (6)  Aliac  deni- 
que  instantia;  dabunt  hanc  alteram   speciem,  ut  qua? 
exspectantur,  et  attentioncin  excitant,  melius  haereant, 
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quam  qua?  proctervolant.  Itaque  si  scriptum  aliquod 
vicies  perlegeris,  non  tarn  facile  illud  memoriter  clisces, 
quam  si  illud  legas  decies,  tentando  interim  illud  reel- 
tare,  et  ubi  deficit  memoria,  inspiciendo  librum.  Ita 
ut  sint  veluti  sex  formae  minores  eorum,  quae  juvant 
memoriam  ;  videlicet,  abscissio  infiniti ;  deductio  intel- 
lectualis  ad  sensibile ;  impressio  in  affectu  forti ;  im- 
pressio  in  mente  pura  ;  multitude  ansarum  ;  pra> 
exspectatio. 

Similiter,  exempli  gratia;  sit  natura  inquisita,  gus- 
tus,  sive  gustatio.  Instantice,  qua?  sequuntur,  sunt  con- 
stitutivce :  videlicet,  quod  qui  non  olfaciunt,  sed  sensu 
eo  a  natura  destituti  sunt,  non  percipiant,  aut  gustu 
distinguant  cibum  rancidum,  aut  putridum ;  neque 
similiter  alliatum,  aut  rosatum,  aut  liujusmodi.  Rur- 
sus,  illi,  qui  per  accidens  nares  habent  per  descensum 
rheuniatis  obstructas,  non  discernunt  aut  percipiunt 
aliquid  putridum,  aut  rancidum,  aut  aqua  rosacea  in- 
spersum.  Rursus,  qui  afficiuntur  liujusmodi  rheumate, 
si  in  ipso  momento,  cum  aliquid  foetidum  aut  odora- 
tum  babent  in  ore,  sive  palato,  emungant  fortiter ;  in 
ipso  instanti  manifestam  perceptionein  habent  rancidi 
vel  odorati.  Quoc  instantiae  dabunt  et  constituent  hanc 
speciem,  vel  partem  potius  gustus  ;  ut  sensus  gustatio- 
nis  ex  parte  nihil  aliud  sit,  quam  olfactus  interior, 
transiens  et  descendens  a  narium  meatibus  superioribus 
in  os  et  palatum.  At  contra,  salsum,  et  dulce,  et  acre, 
et  acidum,  et  austerum,  et  amarum,  et  similia;  ha^c 
(inquam)  omnia  aeque  sentiunt  illi,  in  quibus  olfactus 
deest,  aut  obturatur,  ac  quisquam  alius :  ut  manifes- 
tum  sit,  sensum  gustus  esse  compositum  quiddam  ex 
olfactu  interior],  et  tactu  quodam  exquisite60;  de  quo 
nunc  non  est  dicendi  locus. 

60  All  Sensations  are  reducible  to  that  of  Touch. 
P  2 
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Similiter,  exempli  gratia  ;  sit  natiira  inquisita,  com- 
municatio  qualitatis,  absque  commistione  substantive. 
Instantia  lucis  clabit  vel  constituet  imam  speciem  com- 
municationis ;  calor  vero  et  magnes,  alteram.  Coni- 
municatio  enim  lucis  cst  tanquam  momentanea,  et 
statim  perit,  arnota  luce  original!61.  At  calidum,  et 
virtus  magneticn,  postquam  transmissa  fuerint,  vel 
potius  excitata  in  alio  corpore,  luvrent  et  inancnt  ad 
tempus  non  parvuin,  amoto  primo  movente. 

Deni(jiie  magna  cst  omnino  praerogativa  instantia- 
rum  comtitutirarum  ;  nt  (|  11.13  plurimum  faciant  et  ad 
definitiones,  (prrcsertim  particulares)  et  ad  divisiones, 
sive  partitiones  natnrarum  ;  do  quo  non  male  dixit 
Plato''2,  Quod  luthfiidu*  nit  tantfnain  /»•(>  Deo,  </ui  dffi- 
uirc  et  diridcrc  Iit'tie  xciat. 

XXVII. 

Inter  pnerogativas  instantiarum  poncmns  sexto  loco 
hixtantiitx  conformes,  sive  proportionatas ;  quas  etiam 
parallelas,  sive  similitiidines  physical,  appellare  consue- 
vimiis''5.  EJTC  vcro  sunt,  qua*  ostcndunt  similitiidines 
ct  coiijugationcs  rerum,  11011  in  formis  minoribus  (quod 
faciunt  inxt<tnti(C  comtitutuce]  sed  plane  in  concrete. 
Itaque  sunt  taiKjuam  primi  et  infimi  gradus  ad  nnio- 

(!1   Rays   of  light  do  not  remain  to  go  first  into  the  inquiry  into  Na- 

in  the  air,  while  rays  of  Heat  are  ture,  and  to  lead  towards  Practice, 
detained    hy  it.      Cf.    II.  13.    Inst.  "  Conformahle    Instances"    are 

35.  facts  which    resemble   one   another 

r'2  Plato,   Phjrdrus,  266  a.     Tav-  in  some  points  in  concretes,  not  in 

TO>V  017  e'ywyf  uvro?  r?  f'pao-r))?  TU>I>  their  more  general  Laws.    Harvey's 

8taip(a-ea>v,   KOI    crvvayaytav,   lv    n'u'is  discovery  of  the   circulation  of  the 

re   u>   \eyetv  re  KOL  cfipovelv'    edi>  rt  hlood  from  the  valves  in  Hydraulic 

Tiva   "iX\ov  i]yrj(Tu>vrai  8vvarov  (is  ei>  engines  and  in  the  veins  would  he  a 

KOI  €TT\  TroAXa  Trf(f)vKi'>Ta  opuv,  TovTw  case  in  point.     It  was  the  analogy 

foco/co)   KaroTTLo-de    per*    'i^viov  between  the   Human  Eye  and   the 

wcrre  dfolo.  Telescope  that  led  to  the  formation 

6:5  Prerogatives  6-10  are   prepa-  of  Achromatic  lenses.     Cf.  Adv.  of 

rative    (cf.   infr.  II.  32.),   and    are  Learning,  p.  130. 
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nem  naturae.  Neque  constituunt  aliqnod  axioma  sta- 
tim  ab  initio  ;  sed  indicant  et  observant  tan  turn  quon 
dam  consensum  corporum.  Attamen  licet  non  multum 
promoveant  ad  inveniendas  formas ;  nihilominus  magna 
cum  utilitate  revelant  parti um  universi  fabricam,  et  in 
membris  ejus  exercent  veluti  anatomiam  quandam ;  at- 
que  proinde  veluti  manu  ducunt  interdum  ad  axiomata 
sublimia  et  nobilia  ;  pracsertim  ilia,  quac  ad  mundi  con- 
figurationem  pertinent,  potius  quam  ad  naturas  et  for 
mas  simplices. 

Exempli  gratia  ;  instantiae  conformes  sunt,  quae 
sequuntur ;  speculum,  et  oculus  ;  et  similiter  fabrica 
auris,  et  loca  reddentia  echo.  Ex  qua  conformitate, 
praeter  ipsam  observationem  similitudinis,  quae  ad  multa 
ntilis  est,  proclive  est  insuper  colligero  ct  formare  illud 
axioma;  videlicet,  organa  sensuum  et  corj)ora,  quae  pa- 
riunt  reflexiones  ad  sensus,  esse  similis  naturae.  Rursus 
ex  hoc  ipso  adrnonitus  intellectus,  non  aogre  insurgit 
ad  axioma  quoddam  altius  et  nobilius.  Hoc  nimirum  ; 
nihil  interesse  inter  consensus  sive  sympathias  corpo- 
rum  sensu  prseditorum,  et  inanimatorum  sine  sensu  ; 
nisi  quod  in  illis  accedat  spiritus  animalis64  ad  corpus 
rite  dispositum  ;  in  his  autem  absit.  Adeo  ut  quot 
sint  consensus  in  corporibus  inanimatis,  tot  possint  esse 
sensus  in  animalibus,  si  essent  perforationes  in  corpore 
animate,  ad  discursum  spiritus  animalis  in  membrum 
rite  dispositum,  tanquam  in  organum  idoneum.  Et 
rursus,  quot  sint  sensus  in  animalibus,  tot  sint  procul- 
dubio  motus  in  corpore  inanimate,  ubi  spiritus  animalis 
abfuerit  ;  licet  necesse  sit  multo  plures  esse  motus 

64  Bacon  discusses  "  Animal  Spi-  have  been  correct.    Rite  seems  pro- 

rits"    at    length    infr.    II.  40.       I  bable,  especially  as  the  phrase  oc- 

have  ventured  to  read  "  rite  dispo-  curs  just  below  under  similar  cir- 

situm"   for  the   old   reading  "  ita  cumstances. 
dispositum,"  which  could  scarcely 
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in  corporibus  inanimatis,  qnam  sonsus  in  animatis, 
propter  paucitatem  organorum  sensus.  Atque  liujus 
rei  ostcndit  se  exemplum  valde  manifestum  in  dolori- 
bus.  Ktenim  quiiin  sint  plura  genera  doloris  in  ani- 
malibus,  et  tanquani  varii  illius  cliaracteres,  (veluti 
alius  est  dolor  nstionis,  alins  frigoris  intensi,  alius 
punctura-,  alius  compressionis,  alius  extensionis,  et 
siiniliuni)  certissimum  est  oninia  ilia,  quoad  inotum, 
inesse  corporibus  inanimatis  ;  veluti  ligno,  aut  lapidi, 
cum  uritur,  aut  per  gelu  constringitur,  aut  pungitur, 
aut  sciiulitur,  aut  ilectitur,  aut  tuuditur ;  et  sic  do 
aliis;  licet  non  subintrent  sensus,  propter  absentiain 
s]»iritus  animalis. 

Item  in*f(infif/'  row/o/w.v''1-"1  (quod  minim  fortasse 
dictu)  sunt  radices  et  rami  j)Iantarum.  Omne  enim 
vegetabile  intumescit,  et  extrudit  partes  in  circumfe- 
rentiam,  tain  snrsum  quam  deorsum.  Neque  alia  est 
diflerentia  radicum  et  ramorum,  quam  <|iiod  radix  in- 
cludatur  in  terra,  et  rami  exponantur  aeri  et  soli.  Si 
quis  enim  accipiat  ramum  tenerum  et  vegetum  arboris, 
atque  ilium  reflectat  in  aliquam  terra'  particulam,  licet 
non  colurreat  ipsi  solo,  gignit  statim  non  ramum,  sed 
radicem.  Atque  vice  versa,  si  terra  ponatur  superius, 
at(|iie  ita  obstruatnr  lapide,  aut  ali(jua  dura  substantia, 
ut  planta  coliibeatur,  nee  possit  frondcscere  sursum, 
cdet  ram os  in  aerem  deorsum. 

Item  iuttaiitict!  conforms  sunt,  gummi  arborum,  et 
plenvque  gemma1  rupium.  Utra(jue  enim  nil  aliud 
sunt,  quam  exsudationes  et  pcrcolationes  succorumfi(i: 
in  primo  gencre  scilicet,  succorum  ex  arboribus ;  in  se- 
cundo,  ex  saxis ;  unde  gignitur  claritudo  et  splendor  in 

^  Many  of  these  examples   are     origin   of   gems  :    which   are   con- 
very  fanciful  and  useless.  nected  with  Crystallization. 
6f>  This  will  scarcely  do  for  the 
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utrisque,  per  percolationem  nimirum  tenuem  et  accu- 
ratam.  Nam  inde  fit  etiam,  quod  pili  animalium  non 
sint  tarn  pulcliri,  et  tarn  vividi  coloris,  quam  avium 
plumoc  complures ;  quia  succi  non  tarn  delicate  perco- 
laritur  per  cutem,  quam  j)er  calamum. 

Item  instanticB  conformes  sunt,  scrotum  in  animali- 
bus  masculis ;  et  matrix  in  foemellis.  Adeo  ut  nobilis 
ilia  fabrica,  per  quam  sexus  differunt,  (quatenus  ad  ani- 
malia  terrestria)  nil  aliud  vicleatur  esse,  quam  secun- 
dum  exterius  et  interius;  vi  scilicet  majore  caloris  ge- 
nitalia  in  sexu  masculo  protrudente  in  exterius,  ubi  in 
foemellis  nimis  debilis  est  calor,  quam  ut  hoc  facere 
possit ;  unde  accidit,  quod  contineantur  interius. 

Item  instanti(B  conformes  sunt,  pinnae  piscium,  et 
pedes  quadrupedum,  aut  pedes  et  alac  volucrum,  quibus 
addidit  Aristoteles  quatuor  volumina  in  motu  serpen- 
tum67.  Adeo  ut  in  fabrica  universi,  motus  viventium 
plerunque  videatur  expediri  per  quaterniones  artuum, 
sive  flexionum. 

Item  dentes  in  animalibus  terrestribus,  et  rostra  in 
avibus,  sunt  instantice  conformes ;  unde  manifestum  est, 
in  omnibus  animalibus  perfectis  fluere  duram  quandam 
substantiam  versus  os. 

Item  non  absurda  est  similitude  et  conformitas  ilia, 
ut  homo  sit  tanquam  planta  inversa.  Nam  radix  ner- 
vorum  et  facultatum  animaliiim  est  caput ;  partes  au- 
tem  seminales  sunt  infimoc,  non  computatis  extremitati- 
bus  tibiarum  et  brachiorum.  At  in  planta,  radix  (quse 
instar  capitis  est)  regulariter  infimo  loco  collocatur ; 
semina  autem  supremo. 

Denique  illud  omnino  prsecipiendum  est,  et  saepius 

67  Aristotle's  addition  is  erroneous ;  and  Bacon's  generalizations,  both 
here  and  below,  are  hasty. 
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monendum;  ut  diligentia  hominum  in  inquisitiono  et 
congerie  naturalis  historic  deinceps  nmtutur  planes  ut 
vertatur  in  contrarium  ejus,  quod  mine  in  usu  est. 
Magna  enim  Imcusque  atquc  aduo  curiosa  fuit  honii- 
iniin  industria.  in  notanda  rerum  varietate,  at<jne  expli- 
candis  accuratis  aniinalimn,  liurbaruni,  et  Ibssilium  dit- 
furentiis;  qnamni  plura-cjuu  inagis  sunt  lusus  iiaturu-, 
(jiiani  sci'ia'  aliciijns  utilitatis  VCTSUS  scientias.  Facinnt 
CL-rte  hujusniodi  res  ad  delectationeni,  at<jue  etiani 
quandoqnu  ad  praxin  ;  veruin  ad  introspiciendain  natu- 
rain  paruni,  aut  nihil.  Ita(|iie  convertenda  jdane  est 
oj)era  ad  iiHjuiivndas  et  notandas  reruni  similitiulinus 
et  analoga,  tain  in  inti-gralibus,  qiuun  partibns:  illa> 
enini  sunt.  (jiia-  naturani  uninnt,  et  constituuru  sciun- 
tia>  ineipiunt  ('s. 

A'eruin  in  liis  uinnino  est  adhibenda  cautio  gravis  et 
scvc-ra;  ut  accipiantur  pro  inxffmfii*  cniiforntilmx  et 
projtortionatis  ilia-,  (jua;  denotant  similitudinus  (ut  ab 
iuitio  dixinius)  ])liysicas  ;  id  est,  n>ales  (>t  substantial, 
et  iiniuei-sas  in  natura ;  non  ibrtuitas  et  ad  spuciuin  ; 
niulto  minus  superstitiosas  aut  curiosas,  (juales  natu 
ral  is  magia1  scriptores  (liomines  levissinii,  et  in  rebus 
tarn  seriis,  <|iiaK-s  nunc  aginms,  vix  noininandi)  nbique 
ostentant;  magna  cum  vanitate  et  dusipiuntia  inancs 
similitudines  et  sympatbias  rerum  describentes,  atquo 
etiam  quandoque  aflingentes. 

Veruin  his  missis,  etiam  in  ijtsa  configuratione  mundi 
in  majoribus  non  sunt  negligenda-  iiistiintite  conforms: 
veluti  Africa,  et  rugio  Peruviana,  cum  continente  se 
l)orrigentc  usque  ad  f'retum  Magullanicum.  Utraque 

r>rf  This  warning  of  Bacon's  does  more  is  to  be  learnt  in  Physics  from 

not  quite  agree  with  his  warning  in  noticing    differences    than     rcsem- 

I.  55.     His  own  love  of  analogies  blances. 
would  lead  him  to  this  :   but  surely 
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enim  regie  habet  similes  istlnnos,  et  similia  promonto- 
ria,  quod  non  temere  accidit. 

Item  novus  et  vetus  orbis ;  in  eo  quod  utrique  orbes 
versus  septentriones  lati  sunt,  et  exporrecti  ;  versus 
austrum  autem  angusti  et  acuininati69. 

Item  instantia  conformes  nobilissimse  sunt,  frigora 
intensa  in  media  (quam  vocant)  aeris  regione ;  et  ignes 
acerrimi,  qui  saepe  reperiuntur  erumpentes  ex  locis 
subterraneis:  quse  duae  res  siuit  ultimitates  et  extrema; 
naturae  scilicet  frigidi,  versus  ambitum  coeli,  et  naturae 
calidi  versus  viscera  terrae ;  per  antiperistasin,  sive  re- 
jectionem  naturae  contrarice70. 

Postremo  autem  in  axiomatibus  scientiarum'1,  notatu 
digna  est  conformity  imtantiarum.  Veluti  tropus  rhe 
torics,  qui  dicitur  prater  ed'pectattim72,  conforaiis  est 
tropo  musicac,  qui  vocatur  dedinatio  cadentia™.  Simi- 
liter,  postulatura  mathematicum,  ut  qua  eidem  tertio 


69  This  shape  of  all  the  countries, 
viz.  the  tendingto  a  point  towards  the 
South,  as  in  Japan,  South  America, 
India,   Africa,   is    a    physical    fact 
which  has  been  often  noticed. 

70  These  two  are  only  Analoya  in 
so  far  as  their  opposition  increases 
or  decreases  regularly;  degrees  of 
Heat  increasing  as  we  penetrate— of 
Cold  as  we  ascend.     For  Antiperi- 
stasis,  see  supr.  II.  12.  Inst.  24. 

71  Such,  e.  g.  as  in  the  case  of  the 
Intensity  of  Light  varying  exactly 
as  the  Intensity  of  Gravity  does. 

72  "  Prater    expectation,"    nap 
drrpocrSoKrjTov — anything  which  hap 
pens  in  a  startling  way  contrary  to 
what  one  was  expecting. 

73  "  Declinatio  Cadentia?."     Ex 
plained  in  the  Adv.  of  Learning,  p. 
130.     "  Is  not  the  Trope  of  Music, 
to  avoid  or  slide  from  the  close  or 
cadence,  common  with  the  Trope  of 
Rhetoric  of  deceiving  expectation?" 


— i.  e.  when  you  are  expecting  your 
player  to  end,  he  suddenly  makes  a 
fresh  and  unexpected  start :  see  also 
Sylv.  Sylv.  113.  "At  first  I  thought 
it  meant  a  '  Cadenza  d'  Inganno,' 
or  '  false  cadence ; '  but  I  have  now 
satisfied  myself  that  such  a  thing 
was  unknown  in  Bacon's  time.  I 
am  rather  inclined  to  think  it  refers 
to  a  species  of  false  close,  such  as 
we  find  in  the  last  bar  but  two  of 
Tallis's  Nunc  Dimittis  in  D,  where 

the  Harmony  proceeds  to  ^  and      •* 
4  ;   3 

on  A  for  a  Bass,  as  though  it  were 
about  to  close  immediately  on  the 
chord  of  D  ;  when  suddenly  the 
Tenor  strikes  a  C^,  which  neces 
sitates  a  modulation  into  the  chord 
of  G,  thus  leading  to  a  '  Plagal 
Close.' "  This  is  an  explanation 
kindly  forwarded  me  by  Sir  F.  A. 
Gore  Ouseley,  Bart.  M.A.  and  Prof. 
Mus.  in  the  University  of  Oxford. 
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(pqnalia  xtnit,  ctiam  infer  \c  sinf  tequalia,  conforme  est 
cum  fabrica  syllogism!  in  logica,  qui  unit  ea,  qua;  con- 
veniunt  in  medio.  Denique  mult  urn  ntilis  est  in  quam- 
plurimis  sagacitas  qua'dam  in  conquirendis  et  indagan- 
dis  conformitatibus,  ct  similitudinibus  physicis74. 

XXVIII. 

Inter  prcproqatiras  instantiarum  ponemus  sept i mo 
loco  insfdatidx  monodicas ;  quas  etiam  irrcfjularcs,  sive 
hi'trrnditax  (sumpto  vocabulo  a  grammaticis)  appcllarc 
consiicvimus75.  Ea'  sunt,  qua'  ostendunt  corpora  in 
concreto  ;  qua'  videntur  esse  extravagantia,  et  quasi 
al)ru]>ta  in  natura.  et  ininiinc  convenire  cum  aliis  rebus 
ejusdem  generis.  Etenim  instantife  conformcs  sunt  si 
miles  alterius:  at  iu*tanfifr  monodicce  sunt  sui  similes. 
Vsus  vero  instantiarum  monndicarum  est  talis,  qualis 
est  instantiarum  clandcstinarum  :  viz.  ad  evelicndam  et 
uniendam  naturam  ad  invenienda  genera,  sive  commu 
nes  naturas,  limitandas  po^tra  per  differentias  veras. 
Neque  enim  desistendum  ab  inquisitione,  donee  pro- 
jirietates  et  qualitates,  qua1  inveniuntur  in  hujusmodi 
rebus,  qu;v  jmssunt  censeri  pro  miraculis  natura1,  redu- 
cantur  ct  comprehendantur  sub  aliqua  forma  sive  lege 

"4    Some    warning     against    the  <•'   These    Sinynltir   or   irregular 

"  Spirit   of   Sy.-tfin"    is    mvded    in  Instances  are  very  valuable,  as  giv- 

this  Aphorism.     The  analogies  are  ing  something  'out  of  course'  and 

very  fanciful,  and  often  erroneous ;  uncommon,  within  very  narrow  li- 

and    it    seems    throughout    to    be  mits.     Saturn's  Rings  would  be  a 

much  at  variance  with  the  general  far   better   example   than   the    Sun 

spirit  of  his  Method.    This  last  sec-  and    Moon ;    and   the    Letter   S    is 

tion  contains  a  hint  of  the  ewro^ia,  scarcely  deserving  of  a  place  here. 

"  sagacitas   qusedam,"   required   in  See  Herschel's  Discourse,  §  364. 

those   who    study    Physical    Laws.  Instances  7,  8,  &  9,  might  have  all 

It  is   not   so   much  as   Coleridge's  come  under  one  head,  for  Monodica 

"  Mental    Initiative,"    but    only   a  in  Species  are  what  Derlnntes  are  in 

kind  of  shrewdness  in  seeing  con-  Individuals,  and  Limitancec  are  off- 

nections  between  instances;  a  sort  shoots  ofMonodicee,  being  those  cases 

of  rapid   drjpfva-is  aXrjdfias,  as  Ari-  in  which  two  species  seem  to  have 

stotle  would  have  expressed  it.  transgressed  one  another's  limits. 
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certa:  ut  irregularitas  sive  singularitas  omnis  reperiatur 
pendere  ab  aliqua  forma  communi  ;  miraculum  vero 
illud  sit  tandem  solummodo  in  differentiis  accuratis,  et 
gradu,  et  concursu  raro,  et  non  in  ipsa  specie :  ubi 
mine  contemplationes  hominum  non  procedant  ultra, 
quam  ut  ponant  hujusmodi  res  pro  secretis  et  inagna- 
libus  naturae,  et  tanquam  incausabilibus,  et  pro  excep- 
tionibus  regulariim  generalium. 

Exempla  instantiarum  monodicantm  sunt,  sol,  et 
lima,  inter  astra ;  magnes,  inter  lapides ;  argentum  vi- 
vum,  inter  metalla ;  elephas,  inter  quadrupedes ;  sensus 
veneris,  inter  genera  tactus;  odor  venaticus  in  canibus, 
inter  genera  olfactus.  Etiam  S  litera  apud  grammati- 
cos  habetur  pro  monodica ;  ob  facilem  compositionem, 
quam  sustinet  cum  consonantibus,  aliquando  duplici- 
bus,  aliquando  triplicibus  :  quod  nulla  alia  litera  facit. 
Plurimi  autem  faciendae  sunt  hujusmodi  instantiae,  quia 
acuunt  et  vivificant  inquisitionem,  et  medentur  intel- 
lectui  depravato  a  consuetudine,  et  ab  iis  quac  fiunt 
plerunque. 

XXIX. 

Inter  preerogativas  instantiarum  ponemus  loco  oc 
tavo  instantias  deviante.s76 ;  errores  scilicet  naturae,  et 
vaga,  ac  monstra:  ubi  natura  declinat  et  deflectit  a 
cursu  ordinario.  Differunt  enim  errores  naturae  ab 
instantiis  monodicis  in  hoc,  quod  monodica  sint  mira- 
cula  specierum,  at  errores  sint  miracula  individuorum. 
Similis  autem  fere  sunt  usus  ;  quia  rectificant  intellec- 
tum  adversus  consueta,  et  revelant  formas  communes. 


76  These   are   Lusus  Natures   in  other  kinds  by  their  special  peculi- 

individual  cases,  and  diiFer  from  the  arities.     These  do  not  lead  to  the 

Singular  Instances  in  being  opposed  discovery  of  Form ;   but  to  Latent 

to    the    natural   course   of   things,  Process :  as  they  reveal  peculiarities 

while  the  latter  are  not  so,  but  are  in  Nature's  course  of  Production, 
only  strongly  marked  off  from  all 
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Neque  enim  in  his  etiam  desistcncluin  ab  inquisitione, 
donee  inveiiiatur  causa  liujusmodi  declinationis.  Ve- 
runtamen  causa  ilia  non  exsurgit  ad  fonnani  ali(juani 
proprie,  sed  tantuin  ad  latentcm  procession  ad  fonuani. 
Qui  enini  vias  natura1  noverit,  is  deviationes  etiani  faci- 
lius  observabit.  At  nirsus,  qui  di'ritttionc.s  noverit,  is 
accuratius  vias  describet. 

Atque  in  illo  ditt'erunt  etiani  ab  uixtdiitiis  ?nonodicis, 
(juod  niulto  magis  instruant  praxin  et  opcrativani. 
Nam  novas  species  gencrare,  arduuin  admodum  foret  : 
at  species  notas  variare,  et  hide  ram  inulta  ac  iniisi- 
tata  producere.  niiiuis  arduuin.  Facilis  autein  trans 
it  us  est  a  iniraculis  natunv  ad  iniracula  artis".  ISi 
enini  deprehendatur  seniel  natura  in  variatione  sua, 
ejusque  ratio  inanifesta  i'uerit  ;  expoditiun  erit  eo  de- 
ducere  naturain  per  artein,  (pio  ]>er  casuiu  aberraverit. 
Neque  soluni  eo,  sed  et  aliorsuin  ;  cum  errores  ex  una 
]>arte  nionstrent  et  ajieriant  viain  ad  errores  et  deflex- 
ioues  unde<|ua(|ue.  I  lie  vero  exeniplis  non  est  oj)us, 
]>ro])ter  eorundeiu  copiain.  Facicnda  enini  est  conge 
ries  sive  liistoria  naturalis  particularis  oniniuni  nion- 
stroruni,  et  ])artuuni  natura'  prodigiosorum ;  oninis 
denique  novitatis,  et  raritatis,  et  iuconsueti  in  natura. 
JIoc  vero  faciendum  est  cum  severissimo  delectu,  ut 
constet  fides.  Maxinie  autein  habenda  sunt  }>ro  su- 
sj>ectis,  qua'  pendent  quoniodocunque  a  religione ;  ut 
prodigia  Livii  :  nee  minus,  qua,'  inveniuntur  in  scripto- 
ribus  magia'  naturalis,  aut  etiam  alchymiae,  et  hu jus- 
modi  hominibus  ;  cjui  taiKjuam  proci  sunt  et  amatores 
falmlarum.  Sed  depromenda  sunt  ilia  ex  gravi  et  fida 
liistoria,  et  auditionibus  certis. 

"  Ttxiv)  Ti>xnv  fvrtpgf  Km  rvxn  ^  changes  in  individuals.  New 

Tfxvrjv.  Ar.  Eth.  Nic.  VI.  4.  5.  species  we  hardly  may  be  able  to 

By  watching  the  changes  in  Na-  create,  but  new  varieties  we  can,  as 

ture  we  may  learn  to  produce  simi-  in  Horticulture. 
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XXX. 

Inter  prcerogativas  instantiarum  ponemus  loco  nono 
instantias  limitaneas  ;  quas  etiam  participia  vocare 
consuevirnus"8.  E?c  vero  simt,  qu?e  exhibent  species 
corpornm  tales,  qurc  videntur  esse  composite  ex  spe- 
ciebus  duabus,  vel  rudimenta  inter  speciem  imam  et 
alteram.  Hye  vero  instantirc  inter  instantias  monodicas 
sive  heteroclitas  recte  numerari  possunt :  sunt  enim  in 
universitate  rerum  raree  et  extraordinarise.  Sed  tamen 
ob  dignitatem  seorsim  tractandae  et  ponendce  sunt. 
Optime  enim  indicant  compositionem  et  fabricam  re- 
rum,  et  innuunt  causas  numeri  et  qualitatis  specierum 
ordinariarum  in  universe,  et  dcducunt  intellectum  ab 
eo  quod  est,  ad  id  quod  esse  potest. 

Harum  exempla  sunt :  muscus,  inter  putredinem  et 
plantain  ;  cometsc  nonnulli,  inter  stellas  et  meteora 
ignita ;  pisces  volantes,  inter  aves  et  pisces ;  vesperti- 
liones,  inter  aves  et  quadrupedes  :  etiam 

Simia  quam  similis,  turpissima  bestia,  nobis79 ; 
et  partus  animalium  biformes,  et  commisti  ex  specie- 
bus  diversis ;  et  similia. 

XXXI. 

Inter  prcerogativas  instantiarum  ponemus  decimo 
loco  instantias  potestatis,  sive  fascitim,  (sumpto  voca- 
bulo  ab  insignibus  imperil ;)  quas  etiam  ingenia,  sive 
manm  hominis,  appellare  consuevimus 80.  Ese  sunt 

"8  These   Limiting  Instances   or  "  inter    putredinem    et    plantam." 

"  participia,"  (i.  e.  partakers  of  two  Pome    of    the    Zoophytes,    or    the 

or   more   kinds,  just   as   the   Par-  Ornithorhyncus    Paradoxus    would 

ticiple  in  Grammar  participates  in  be  better  examples.     Neither   Fly- 

the  nature  of  Verb  and  Noun,)  ex-  ing-fish   nor   Bats   are   "limiting" 

hibit  a  combination  of  two  kinds,  between  two   kinds,  except  in  ap- 

and  so  seem  to  stand  between  the  pearance. 

Singular  and  the  Deviating  in-  79  This  line  is  quoted  from  En- 
stances.  Bacon's  examples  are  not  nius  in  Cicero,  De  Nat.  Deor.  I.  35. 
satisfactory.  Moss  is  by  no  means  80  By  Instances  of  Power,  Bacon 
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oj)cra  maxiinc  nobilia  ct  perfecta,  et  tanquam  ultima 
in  unaquaque  arte.  Cum  enim  hoc  agatur  pnx'cipne 
ut  natura  parent  rebus  et  commodis  humanis  ;  consen- 
taneum  est  prorsus,  ut  opera,  qua1  jampridem  in  pote- 
state  lioiuinis  fuerunt,  (quasi  provincial  antea  occupato? 
et  subactai)  notentur  et  numerentur ;  praesertim  ea, 
qua1  sunt  maxiine  enucleata  et  perfecta:  propterea 
(jiiod  ab  istis  proclivior  et  magis  in  ])roj)iii(|iio  sit  trans- 
itu.s  ad  nova  et  liactenus  non  invcntu.  Si  quis  enim 
ab  liorum  contemplatione  attenta  propositum  acriter 
et  strenue  inhere  velit  ;  fiet  certe,  ut  aut  producat  ilia 
paulo  long-ins,  aut  deflectat  ilia  ad  ali(]iiid,  quod  h'niti- 
mum  est;  aut  etiani  applicet  et  transferat  ilia  ad  usum 
aliquem  nobiliorem. 

Neque  hie  finis :  vertun  quemadmodum  ab  operi- 
bus  natnnv  raris  et  inconsuetis  erigitur  intellectus,  et 
elevatur  ad  inquirendas  et  inveniendas  form  as,  qua; 
etiam  illorum  sunt  capaces ;  ita  etiam  in  operibus  artis 
egregiis  et  admirandis  hoc  usu  venit.  Idque  multo 
niagis ;  (juia  modus  efliciendi  et  operand!  hujusmodi 
miracula  artis  manifestus  ut  ])lurimum  est ;  cum  ple- 
runque  in  miraculis  natura1  sit  magis  obscurus.  Atta- 
men  in  his  ipsis  cautio  est  adhibenda  vel  maxime ; 
ne  depriinant  scilicet  iiitellectum,  et  cum  quasi  liumo 
affigant. 

Periculum  enim  est,  ne  per  hujusmodi  opera  artis, 
quae  videntur  velut  summitates  quaidam  et  fastigia 
industries  liumaiuu,  reddatur  intellectus  attonitus  et 


includes  within  the  limits  of  Obser-  towards  farther  advances  ?    Another 

ration  of  fact,  the  most  remarkable  advantage  is,  that  the  productions 

productions  of  man's  ingenuity,  as  of  art  are  usually  less  obscure  than 

well  as  the  works  of  external  Na-  those   of  Nature,   and    so   (Bacon 

ture.     Art  has  done  and  produced  thinks)  may  give  us  a  readier  clue 

something  :  why  should  we  not  use  through  the  Efficient  to  the  Formal, 
that  something  as  a  stepping-stone 
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ligatus,  et  quasi  maleficiatus  quoad  ilia;  ita  ut  cum 
aliis  consuescere  non  possit,  sed  cogitet  nihil  ejus 
generis  fieri  posse,  nisi  eadem  via,  qua  ilia  effecta  sunt, 
accedente  tantummodo  diligentia  majore,  et  pra?para- 
tione  magis  accurata. 

Contra,  illud  ponendum  est  pro  certo ;  vias  et  modos 
efficiendi  res  et  opera,  qua?  adhuc  reperta  sunt  et  no- 
tata,  res  esse  plerunque  pauperculas,  atque  omnem 
potentiam  majorem  pendere  et  ordine  derivari  a  fonti- 
bus  formarum,  quarum  nulla  adhuc  inventa  est81. 

Itaque  (ut  alibi  diximus 82)  qui  de  machinis  et  arieti- 
bus,  quales  erant  apud  veteres,  cogitasset;  licet  hoc 
fecisset  obnixe,  atque  astatem  in  eo  consumpsisset ; 
nunquam  tamen  incidisset  in  inventum  tormentorum 
igneorum  operantium  per  pulverem  pyrium.  Neque 
rursus,  qui  in  lanificiis  et  serico  vegetabili  observatio- 
nem  suam  et  meditationem  collocasset,  unquam  per  ea 
reperisset  naturam  vermis  aut  serici  bombycini. 

Quocirca  omnia  inventa,  quee  censeri  possunt  magis 
nobilia,  (si  animum  advertas)  in  lucem  prodiere,  nullo 
modo  per  pusillas  enucleationes  et  extensiones  artium, 
sed  oinnino  per  casum.  Nihil  autem  reprocsentat  aut 
anticipat  casum,  (ctijus  mos  est,  ut  tantum  per  longa 
srccula  operetur)  praeter  inventionem  formarum. 

Exempla  autem  hujusmodi  instantiarum  particularia 
nihil  opus  est  adducere,  propter  copiam  eorundem. 
Nam  hoc  omnino  agendum,  ut  visitentur  et  penitus 
introspiciantur  omnes  artes  mechanics,  atque  liberales 


81  Another   evidence   of  Bacon's  stance    upon    Human    Knowledge 
sanguine  hopes  for  Human  Power,  and  Power  is  not  less  now  than  it 
after  that  his  Method  had  put  the  was  in  Bacon's  days.     Witness  the 
almost  divine  knowledge  of  Forms  discovery  of  the  power  of  Steam, 
within  our  reach.  What  we  have  chiefly  improved  in 

82  See  supr.  I.  109.     This  great  is  skill  of  application, 
influence  of    chance   and    circum- 
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etiam,  (quatenus  ad  opera)  atque  indc  facicnda  est  con 
geries  sive  historia  particnlaris,  tanqnam  magnalium, 
et  operum  magistral! urn,  et  maxime  pcrfectorum  in 
unaquaque  i})saruii)  :  nna  cum  modis  effectionis  sive 
operationis. 

Neque  tamen  astringimus  diligentiam,  quae  adlii- 
benda  est  in  hujusmodi  collecta,  ad  ea,  qu;i>  censentur 
pro  magisteriis  ct  arcanis  alicnjus  artis  tantum,  atque 
niovent  admirationem.  Admiratio  enim  proles  est  ra- 
ritatis:  siquidem  rara,  licet  in  gcnere  sint  ex  vulgatis 
naturis,  tamen  admirationem  pariunt. 

At  contra,  qua-  rovera  admiration!  ossc  debent,  prop- 
ter  discrepantiam,  qua?  inest  illis  in  specie,  collatis  ad 
alias  species;  tamen  si  in  usn  familiar!  pnvsto  sint, 
leviter  notantur.  Dcbcnt  autem  notari  uiomxlicd  artis, 
non  minus  qnam  mouodien  natnnv ;  de  qnibns  antea 
diximus.  At<|iie  quemadmodum  in  inonodicis  naturae 
]H)suimns  solem,  lunam,  magnetem,  et  similia,  qnaj  re 
vulgatissima  sunt,  sed  natnra  tamen  fere  singulari : 
idem  et  de  inoHndirix  artis  faciendum  est. 

Exempli  gratia:  instantia  monodicn  artis,  est  paj)y- 
rus;  res  admodum  vulgata.  At  si  diligcntcr  animum 
advertas,  material  artificiales  ant  plane  textiles  sunt  per 
fila  directa  et  transversa;  (pialia  sunt  pannus  sericus, 
ant  laueiis,  et  linteus,  et  Inijusniodi :  ant  coagmentan- 
tur  ex  snccis  concretis;  qualia  sunt  later,  ant  argilla 
figularis,  ant  vitrum,  ant  esmalta8-5,  ant  porcellana,  et 
similia;  qua?,  si  bene  uniantur,  splendent ;  sin  minus, 
indurantur  certc,  sed  non  splendent.  Attamen  omnia 
talia,  quae  fiunt  ex  succis  concretis,  sunt  fragilia ;  nee 
nllo  modo  hrerentia  et  tenacia.  At  contra,  papyrus  est 
corpus  tenax,  quod  scindi  et  lacerari  possit,  ita  ut 

**  Esmalta,  Italian  "  smalto,"  "  is-     neoted  with  the  Anglo-Saxon  "  Myl- 
ilto,"  enamel.     The  word  is  con-      tan,"  to  melt  or  smelt. 


malto 
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imitetur  et  fere  aemuletur  pell  em  sive  membranam  ali- 
cujus  animalis,  aut  folium  alicujus  vegetabilis,  et  hujus- 
modo  opificia  naturae.  Nam  neque  fragilis  est,  ut 
vitrum ;  neque  textilis,  ut  pannus ;  sed  habet  fibras 
certe,  non  fila  distincta,  omnino  ad  modum.materiarum 
naturalium :  ut  inter  artificiales  materias  vix  invenia- 
tur  simile  aliquid,  sed  sit  plane  monodicum.  Atque 
pracferenda  sane  sunt  in  artificialibus  ea,  qua?  maxime 
accedunt  ad  imitationem  naturae,  aut  e  contrario  earn 
potenter  regunt  et  invertunt. 

Rursus,  inter  ingenia  et  manus  hominis,  non  prorsus 
contemnenda  sunt  pra?stigia?  et  jocularia.  Nonnulla 
enim  ex  istis,  licet  sint  usu  levia  et  ludicra,  tamen  in- 
formatione  valida  esse  possunt. 

Postremo,  neque  omnino  omittenda  sunt  supersti- 
tiosa,  et  (prout  vocabulum  sensu  vulgari  accipitur) 
magica84.  Licet  enim  hujusmodi  res  sint  in  immen- 
sum  obruta?  grandi  mole  mendaciorum  et  fabularum ; 
tamen  inspiciendum  paulisper,  si  forte  subsit  et  lateat 
in  aliquibus  earum  aliqua  operatic  naturalis :  ut  in 
fascino ;  et  fortificatione  imaginations ;  et  consensu 
ferum  ad  distans ;  et  transmissione  impressionum  a 
spiritu  ad  spiritum,  non  minus  quam  a  corpore  ad  cor 
pus85  ;  et  similibus. 


84  Bacon    never    shews    himself  perhaps;  or  at  any  rate  only  par- 
without  hopes  even  from  tricks  and  tially  affecting   it :    and   they   may 
magical    sleight.    See    I.    85.     He  indicate    a    condition    of    Physical 
hoped  after  the  discovery  of  Form,  affections    as    yet    but    little    no- 
for  a  higher  kind  of  Magia  of  which  ticed,     The  same  is  more  perfectly, 
the  ordinary  Magic  was  a  shadow,  though  less  strikingly,  seen  in  "Mes- 
See  supr.  II.  9.  meric"  slumbers.     (I  do  not  mean 

85  These  remarks  might  have  been  in    "Clairvoyance,"   or    any    such 
written  of  the  Modern  wonders  of  prcEstigice ;  but  in  the  mere  power 
"  Electrobiology,"  &c.  which  seem  of  so  affecting  a  person's  Nervous 
to  be  a  certain  fascination  of  the  System  as  to  produce  slumber.)     It 
whole  Nervous  System,  and  of  the  is  strange  that  in  our  age  we  should 
Memory — without  affecting  theWill,  return  to  the  problem — of  old  so 

Q 
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XXXII. 

Ex  iis,  qua;  ante  dicta  sunt,  patct ;  quod  quinque 
ilia  instantiarum  genera,  de  quibus  diximus,  (viz.  in 
stantiarum  conform  inm,  instantiarum  monodicarum,  in 
stantiarum  derianfii'tn,  instantiarum  limitanearum,  instan 
tiarum  fjotestatiti)  non  debeant  rcservari,  donee  inqui- 
ratnr  natura  aliqua  ccrta  (quemadmodum  instantiae 
reliquse,  quas  ])riino  loco  proposuimus,  nee  non  plurimse 
ex  iis,  quix?  soqucntur,  rcservari  debent) ;  sed  statim 
jam  ab  initio  facienda  est  earum  collectio,  tanquam 
historia  qiuudam  particularis  ;  eo  quod  digerant  ea, 
quae  ingrediuntur  intcllectum,  et  corrigant  pravam 
complexionem  intcllcctus  ipsius,  quern  omniiio  necesse 
est  imbui  et  infici  ct  demuin  pervert!  ac  distorqueri 
ab  incursibus  quotidianis  et  consuetis  W). 

Itaque  adhibendiv  sunt  ea>  instantias,  tanquam  prsc- 
parativum  aliquod,  ad  rectificandum  ct  expurgandum 
intcllectum.  Quicquid  enim  abducit  intellectum  a 
consuetis,  sequat  ct  coniplanat  arcani  ejns  ad  recipien- 
dum  lumen  siccnm  et  purum  notionum  verarum. 

Quin  etiam  hujusmodi  instantiaj  sternunt  ct  pra'stru- 
uut  viam  ad  ojierativam ;  tit  suo  loco  dicemus,  quando 
de  deductionibux  ad  ]ir(U'in  sermo  erit87. 

XXXIII. 

Filter  prferorjativas  instantiarum  poncmus  loco  unde- 
cimo  instantias  comitatus,  at<iue  hostiles ;  quas  etiam 
instantias  propositionum  Ji.rarum  appcllare  consnevi- 
mus88.  Eae  sunt  instantia?,  qua?  exhibent  aliquod  cor- 


common  and  so  great  a  favourite — of  they   should    be    inserted    in    this 

the  "  transmissio   impressionism   a  place. 

spiritu  ad  spiritum."  87  See    II.  21.      Deductiones   ad 

86  It  is  very  hard  to  see  exactly  Praxin  would  have  been  the  Seventh 

why,  if  these  last  five  kinds  of  Pre-  Head  of  the  Auxilia  Intellects, 

rogative  Instances  are  preliminary,  88  These  are  cases  in  which  cer- 
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pus  sive  concretum  tale,  in  quo  natura  inquisita  per- 
petuo  sequatur  tanquam  comes  quidam  individuus : 
aut  contra,  in  quo  natura  inquisita  perpetuo  fugiat, 
atque  ex  comitatu  excludatur,  ut  hostis  et  inimicus. 
Nam  ex  liujusmodi  instantiis  fonnantur  propositiones 
certae  et  universal es;  aut  affirmative,  aut  negatives: 
in  quibus  subjectum  erit  tale  corpus  in  concrete,  prse- 
dicatum  vero  natura  ipsa  inquisita89.  Etenim  propo 
sitiones  particulares  omnino  fixce  non  sunt,  ubi  scilicet 
natura  inquisita  reperitur  in  aliquo  concreto  fluxa  et 
mobilis ;  viz.  accedens,  sive  acquisita ;  aut  rursus  rece- 
dens,  sive  deposita.  Quocirca  particulares  propositio 
nes  non  habent  pr&rogativam  aliquam  majorem,  nisi 
tantum  in  casu  migrationis ;  de  quo  antea  dictum  est. 
Et  nihilominus,  etiam  particulares  illae  propositiones 
comparative  et  collatae  cum  universalibus  multum  ju- 
vant ;  ut  suo  loco  dicetur.  Neque  tamen,  etiam  in 
universalibus  istis  propositioriibus  exactam  aut  abso- 
lutam  affirmationem  vel  abnegationem  requirimus. 
Sufficit  enim  ad  id  quod  agitur,  etiamsi  exceptionem 
nonnullam  singularem  aut  raram  patiantur. 

Usus  autem  instantiarum  comitatus  est  ad  angus tan- 
dam  affirmativam  forinae.  Quemadmodum  enim  in 
instantiis  migrantibus  angustatur  affirmatwa  formae ; 
viz.  ut  necessario  poni  debeat  forma  rei  esse  aliquid, 
quod  per  actum  ilium  migrationis  inditur  aut  destru- 

tain  qualities  or  properties  always  pose  that  these,  his  "  Universal 
accompany  each  other,  or  are  al-  Propositions,"  which  are  so  contrast- 
ways  disjoined.  This  "  Prerogative  ed  with  "  Particular  Propositions." 
Instance"  is  like  the  first,  in  having  are  only,  in  reality,  more  general 
an  Affirmative  and  a  Negative  side,  statements  embracing  that  which  is 
Bacon  sets  this  Class  over  against  common  to  many  particulars.  For 
that  of  "  Migrating  Instances."  they  are  (according  to  Bacon  him- 
89  It  is  worth  while  to  notice  how  self)  still  liable  to  the  "  Instantia 
Bacon  clings  to  the  Logical  Lan-  Contradictoria,"  and  so  are  to  be 
guage  of  the  Schools,  against  which  regarded  as  "general"  in  the  popular 
he  all  the  time  protested.  I  sup-  rather  than  in  the  scientific  sense. 

Q  2, 
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itur  ;  ita  ctiain  in  inxfantiis  comitatiis  angustatnr  (ijfir- 
inafinr  forma*  ;  nt  ncccssario  poni  dcbeat  forma  rei 
esse  aliqnid,  quod  talem  concretionem  corporis  snbin- 
grediatnr,  ant  contra  ab  cadcni  abborrcat  ;  nt  qui  bcne 
norit  constitutionom  ant  schematismum  Imjusmodi  cor- 
])oris,  non  longe  abfnerit  ab  extrahcnda  in  luccm  forma 
natnnv  inqnisita\ 

Exempli  gratia  ;  sit  natnra  inqnisita,  calidnrn.  In- 
stantia  couiifdttt.s  est  flainma'10.  Etenim  in  aqua,  aero, 
lapido,  metallo,  et  aliis  qnamplnrimis,  calor  est  mobilis, 
et  accedere  potest  ct  reecdere  :  at  oninis  flainma  cst 
calida,  ita  nt  calor  in  concretiono  flaninuv  ]>erj)etuo 
scHjuatur.  At  instantia  hostUis  calidi  nnlla  ropcritur 
apnd  nos.  Nam  do  vi^ccribiis  terra-  nihil  constat  ad 
sonsnm  ;  scd  cornm  corpornm,  (puv  nobis  nota  snnt, 
nnlla  prorsns  cst  concretio,  qua1  non  cst  susceptibilis 
caloris. 

At  rnrsns,  sit  natnra  iiKjiiisita,  consistons  :  instantia 
hostilix  cst  aiir.  Mtenim  metallnm  j)otcst  Mncrc,  j>otcst 
consistcre  ;  similitcr  vitrnm  ;  etiam  aijna  potcst  con- 
sistere,  cum  conglaciatnr  :  at  impossible  est  nt  aer  nn- 
(]uani  consistat,  ant  exnat  flnorem. 

Verum  de  hixfotitiix  hujusmodi  propositionum  Ji-i'(i- 
nnn  snjtersnnt  duo  monita,  quiv  ntilia  snnt  ad  id  quod 
agitnr.  Primnm,  nt  si  defnerit  plane  universalis  (ijfir- 
matira  ant  nrqntira,  illnd  ipsnm  diligenter  notetnr  tan- 
(]nam  non-ens!l1  :  sicnt  fecimus  de  calido,  ubi  univer 
salis  negativa  (quatcnns  a<l  entia,  (JIUP  ad  nostram 


90  "  Body  and  Weight"  would  be  tic  terms  again.  The  first  of  these 

a  very  good  Instance  of  Accom-  two  Monita  is  also  very  scholastic 

paniinent,  and  "Transparency  and  in  character  —  referring  to  the  older 

Malleability"  of  Hostility.  Bacon's  speculations  on  things  "celestial 

instance  of  "  Air  and  Consistency  "  and  terrestrial,"  which,  properly 

is  of  doubtful  truth.  speaking,  Bacon  has  excluded  from 

'•"  Entia  and  non-entia  —  scholas-  his  Method. 
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notitiam  pervenerint)  in  rerum  natura  deest.  Similiter, 
si  natura  inquisita  sit  sternum,  aut  incorruptibile ; 
deest  affirmativa  universalis  hie  apud  nos.  Neque 
enim  prsedicari  potest  cetcrnwn  aut  incorruptibile  de 
aliquo  corpore  eorum,  qua?  infra  coelestia  stint,  aut 
supra  interiora  terra1.  Alterum  monitum  est,  ut  pro- 
positionibus  universalibus  tarn  affirmativis  quam  nega- 
tivis  de  aliquo  concrete,  subjungantur92  simul  ea  con- 
creta,  qtirc  proximo  videntur  accedere  ad  id  quod  est 
ex  non-entibus  :  ut  in  calore,  flammnc  mollissimse  et 
minimum  adurentes ;  in  incorruptibili,  auruin,  quod 
proximo  accedit.  Omnia  enim  ista  indicant  terminos 
naturae  inter  ens  et  non-ens ;  et  faciunt  ad  circtim- 
scri})tiones  formarum,  ne  gliscant  et  vagentur  extra 
conditiones  material3. 

XXXIV. 

Inter  pr&rogativas  instantiarum,  ponemus  loco  duo 
decimo  ipsas  illas  imtantias  subjunctivas,  de  quibus  in 
superior!  aphorism o  diximus :  quas  etiam  instantias 
ultimitatis  sive  termini  appellare  consuevimus94.  Ne- 

92  Cf.  the  commencement  of  the  would  be  extreme  cases  of  "  Body 

next  Aphorism  (34).  and  Weight."     Of  course  Bacon's 

9a    Forms   must   be   kept  within  illustrations   are  not   accurate ;    for 

the  limits  of  the  conditions  of  Mat-  Platina  is  heavier  than  Gold  ;   and 

ter.     This  is   against   the  Platonic  there    are    less    ponderable    flames 

("i8rj  xojpio-ra.      These   two  Monita  than  that  of  Spirit  of  Wine.     Nor 

are  embodied  practically  in  the  next  is  Iron  ultimate   in  hardness — the 

Aphorism.  Diamond    surpasses   it.      Nor   the 

94  These  Instances  are  a  kind  of  Whale  in  bulk  compared  with  some 

Appendix  to  the  last  Aphorism,  and  of  the  great  Geological  Monsters  ; 

approach   very  nearly   to   the    po-  nor  Gunpowder,  in  expansive  force, 

sition  of  exceptions  to  it.     So,  he  compared  with  Detonating  Powders, 

says,  they  are  useful  in  shewing  the  The  "  Vermiculi  cutis"  too  are  not 

limits  of  Fixed  Propositions  :  as  Gold  animal  bodies,  but  only  little  vessels 

is  the  highest  limit  of  Weight  (so  caused  originally  by  the  obstruction 

Bacon   says) ;    and    on    the    other  of  the  perspiration  in  the  pores  of 

hand,  there  are  some  flames  (such  the  Skin.     Cf.   infra,  II.  43.  (note 

as   that  of  Spirit  of  Wine)  which  52.) 
are    almost    imponderable  :     these 
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que  cnini  liujusmodi  instantiae  utiles  sunt  tan turn,  qua- 
tenus  subjungnntur  propositionibus  fixis ;  verum  etiam 
j>cr  so,  ct  in  proprietate  sua.  Indicant  cnim  non  ob 
scure  veras  sectiones  naturae,  et  mensuras  rerum,  et 
illnd  (fuousfjiic  natura  quid  faciat  ct  fcrat,  et  deinde 
transitus  naturae  ad  alitid.  Talia  sunt  aurum,  in  pon- 
dere ;  ferruin,  in  duritie;  cete,  in  quantitate  anima- 
liuin  ;  can  is,  in  odore;  inflammatio  pulveris  pyrii,  in 
cxpansione  celori ;  et  alia  id  genus.  Nee  minus  exlii- 
benda  sunt  ca,  quae  sunt  ultima  gradu  infimo,  quam 
quae  supremo:  ut  spiritus  vini,  in  pondcre;  sericum, 
in  mollitie  ;  vermiculi  cutis,  in  quantitate  animalium  ; 
et  civtera. 

XXXV. 

Inter  prcerogativas  instantiarum,  ponemus  loco  deci- 
nio  tertio  instaniias  fcederis  sivc  itnionis^.  Esc  sunt, 
quae  confundunt  et  adunant  naturas,  quae  existimantur 
essc  heterogeneae ;  et  pro  talibus  notantur  et  signantur 
per  divisiones  receptas. 

At  instantice  fcederis  ostcndunt  operationes  et  effec- 
tus,  quae  deputantur  alicui  ex  illis  lieterogeneis  ut 
propria,  competere  etiam  aliis  ex  lieterogeneis ;  ut 
convincatur  ista  lietcrogenea  (qua:  in  opinione  est) 
vera  non  esse,  aut  essentialis ;  sed  nil  aliud  esse,  quam 
modificatio  naturae  communis.  O])timi  itaque  sunt 

J>5    Cases   in   which   "Natures"  that  he  speaks  of  this  Term  Fcedus 

supposed  to  be  heterogeneous   are  as   "commune  vinculum  animi   et 

found,  by   investigation   of  opera-  corporis"  in  the  De  Augm.  Scient. 

tions  and  effects,  to  be  near  to  one  iv.  i,  as  though  there  was  a  simi- 

anolher,   and    the    dissimilarity    is  larity  in    kind    between   soul    and 

thereby  proved  to  be  untrue.  These  body.  See  App.  C. 
Instances  help  us  in  our  search  for          The   illustrations   from   popular 

genera,  and  are  connected  with  the  belief  in   this   Aphorism    are   very 

power  of  Analogy  in  our  minds,  not  curious  :  Heat  of  three  kinds,  Mo- 

with  that  of  seeing  Differences.  The  tion,  &c. 
Positive    Philosopher    may    notice 
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usus  ad  elevanclum  et  evehendum  intellectum  a  dif- 
ferentiis  ad  genera,  et  ad  tollendum  larvas  et  simulacra 
rerum,  prout  occurrunt  et  prodeunt  personatae  in  sub- 
stantiis  concretis. 

Exempli  gratia  :  sit  natura  inquisita,  calidum.  Om- 
nino  videtur  esse  divisio  solennis  et  autlientica,  quod 
sint  tria  genera  caloris  :  videlicet  calor  coelestium,  calor 
animalium,  et  calor  ignis :  quodque  isti  calores  (pric- 
sertim  unus  ex  illis,  comparatus  ad  reliquos  duos)  sint 
ipsa  essentia  et  specie,  sive  natura  specifica,  differentes 
et  plane  heterogenei :  quandoquidem  calor  ccelestium 
et  animalium  generet  et  foveat,  at  calor  ignis  contra 
corrumpat  et  destruat.  Est  itaque  instantia  fcederis 
experimentum  illud  satis  vulgatum,  cum  recipitur  ra- 
nius  aliquis  vitis  intra  domum  ubi  sit  focus  assiduus, 
ex  quo  maturescunt  uvsc  etiam  mense  integro  citius 
quam  foras  :  ita  ut  maturatio  fructus  etiam  pendentis 
super  arborem  fieri  possit,  scilicet  ab  igne,  cum  hoc 
ipsum  videatur  esse  opus  proprium  solis.  Itaque  ab 
hoc  initio  facile  insurgit  intellectus,  repudiata  hetero- 
genea  essentiali,  ad  inquirendum  quse  sint  differentiae 
illaj,  quse  revera  reperiuntur  inter  calorem  solis  et 
ignis,  ex  quibus  fit,  ut  eorum  operationes  sint  tain 
dissi miles,  utcunque  illi  ipsi  participant  ex  natura  com- 
muni. 

Qusc  differentiae  reperientur  quatuor :  viz.  primo, 
quod  calor  solis,  respectu  caloris  ignis,  sit  gradu  longe 
clementior  et  lenior :  secundo,  quod  sit  (prsesertim  ut 
defertur  ad  nos  per  aerem)  qualitate  multo  humidior : 
tertio,  (quod  caput  rei  est)  quod  sit  summe  inccqualis, 
atque  accedens  et  auctus,  deinceps  recedens  et  diminu- 
tus :  id  quod  maxime  confert  ad  generationem  corpo- 
rum.  Recte  enim  asseruit  Aristoteles  causam  princi- 
palein  generationum  et  corruptionum,  quse  fiunt  hie 
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apud  nos  in  superficie  ternr,  esse  viam  obliquam  solis 
per  zodiacum96:  undc  calor  solis,  partim  per  vicissitu- 
diucs  dici  et  noctis,  partim  per  successiones  avstatis  et 
liycmis,  evadit  miris  modis  ina^qualis.  Ncque  tamen 
desinit  ille  vir  id  quod  ab  eo  recto  inventtim  fuit  sta- 
tiin  coniiini])crc  et  depravare.  Nam  nt  arbiter  scilicet 
natunv  (quod  illi  in  more  est)  valde  magistraliter  as- 
signat  causam  gencrationis  accessui  solis;  causam  au- 
tem  corruptionis,  recessui :  cum  utraque  res  (accessus 
videlicet  solis,  et  recessus)  11011  respective,  sed  quasi  iu- 
differenter  pnvbeat  causam  tarn  genera tioni  quam  cor- 
ruptioni:  quandoquidem  inaxjualitas  caloris,  generation} 
et  corruptions  rerum ;  rcqualitas,  conservation!  tantum 
ministret.  Kst  et  (juarta  differentia  inter  calorem  solis 
et  ignis,  magni  ])n>rsus  momenti  :  viz.  quod  sol  opera- 
tiones  suas  insiuuet  per  longa  temporis  spatia ;  ubi 
operationcs  ignis  (urgcnte  hominum  impatientia)  per 
breviora  intervalla  ad  exitum  ])erducantur.  Quod  si 
quis  id  sedulo  agat,  ut  calorem  ignis  attemperet  et 
reducat  ad  gradum  moderatiorcm  et  leniorem  (quod 
multis  modis  facile  fit)  ;  deinde  etiam  inspergat  et 
admisceat  nonnullam  humklitatem  ;  maxime  autcm  si 
imitetur  calorem  solis  in  imvcjualitatc;  ])ostremo,  si 
moram  patienter  toleret,  (uon  certe  earn,  qua:  sit  ])ro- 
portionata  operibus  solis,  sed  largiorem,  quam  homines 
adhibere  solent  in  operibus  ignis;)  is  facile  missam  fa- 
ciet  heterogeneam  illam  caloris:  et  vel  tentabit,  vel 
exa^quabit,  vel  in  aliquibus  vincet  oj)era  solis,  per  calo 
rem  ignis.  Similis  instantia  fwderis  est  resuscitatio 
paj)ilionum  ex  frigore  stupentiiim  et  tanquam  emortu- 
orum,  j)er  exiguum  teporem  ignis :  ut  facile  cernas, 

96  Arist.  cle  Gen.  et  Corr.  lib.  II.     \o£ov  KVK\OV.    By  this  Ao£6?  KVK\OS 
cap.  9.  ot'x  17  Trpwrr;  (popa  atria  eori      Aristotle  means  the  Ecliptic. 
•yfWrrfoof  KOI  (pffopas,  dXX'  f]  Kara  TOV 
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non  magis  negatum  esse  igni,  vivificare  animantia, 
quam  maturare  vegetabilia.  Etiam  inventum  illud  ce- 
lebre  Fracastorii97  tie  sartagirie  acriter  calefacta,  qua 
circundant  medici  capita  apoplecticorum  desperatorum, 
expandit  manifeste  spiritus  animales,  ab  humoribus  et 
obstructionibus  cerebri  compresses  et  quasi  extinctos ; 
illosque  ad  motum  excitat,  non  aliter  quam  ignis  ope- 
ratur  in  aquam  aut  aerem ;  et  tamen  per  consequens 
vivificat.  Etiam  ova  aliquando  excluduntur  per  calo- 
rem  ignis;  id  quod  prorsus  imitatur  calorem  animalem: 
et  complura  ejusmodi :  ut  nemo  dubitare  possit,  quin 
calor  ignis  in  multis  subjectis  modificari  possit  ad  ima- 
ginem  caloris  coelestium  et  animalium. 

Similiter  sint  naturae  inquisitae,  motus  et  quies98.  Vi- 
detur  esse  divisio  solennis  atque  ex  intima  philosopliia, 
quod  corpora  naturalia  vel  rotent,  vel  ferantur  recta, 
vel  stent  sive  quiescant.  Aut  enim  est  motus  sine  ter- 
mino,  aut  statio  in  termino,  aut  latio  ad  terminum.  At 
motus  ille  perennis  rotationis,  videtur  esse  coelestium 
proprius  ;  statio,  sive  quies,  videtur  competere  globo 
ipsi  terrae :  at  corpora  caetera  (gravia  quae  vocant,  et 
levia)  extra  loca  scilicet  connaturalitatis  suae  sita, 
feruntur  recta  ad  massas  sive  congregationes  similium; 
levia  sursum,  versus  ambitum  coeli ;  gravia  deorsum, 
versus  terrain.  Atque  ista  pulclira  dictu  sunt. 

At  instantia  fcederis  est  cometa  aliquis  humilior"; 

97  Fracastorius,  cf.  infr.  II.  36.  Kepler's    Laws    had    become    well 
case  6.     Girolamo  Fracastoro  was  known,  if  indeed  he  believed  it. 
born  at  Verona  in  1483.     He  was  "  Comets  are  (though  not  in  the 
a  distinguished  Philosopher,  Astro-  way  in  which  Bacon  thought)  ex- 
nomer,    Physician,   and   Poet,   and  cellent  examples  of  the  Inst.  Foe- 
wrote  on  the  Morbus  Gallicus,  on  deris.     For  their  apparently  erratic 
"  Sympathia    et    Antipathia,"    on  orbits  are  really  as  strictly  subjected 
"  Contagion  and  Contagious  Dis-  to  the  Laws  of  Gravity  as  any  other 
eases."     Died  in  1553.  orbits.     But  of  course  this  was  un- 

98  It  is   melancholy  that  Bacon  known  in  Bacon's  day. 
should  have  written    all  this   after 
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qui  cum  sit  longe  infra  coelum,  tamcn  rotat.  Atque 
commentum  Aristotclis,  do  alligationc  sive  sequacitate 
cometa*  ad  astrum  aliquod,  jampridem  explosum  est ; 
non  tantum  quia  ratio  ejus  non  est  probabilis,  sed  pro- 
ptcr  experientiam  manifestam  discursus  et  irregularis 
motus  conietarum  per  varia  loca  coeli. 

At  rursus  alia  instantia  fcederis,  circa  hoc  subjectmn, 
est  motus  aeris;  qui  intra  tropicos  (ubi  circuli  rotatio- 
nis  sunt  majores)  vidctur  et  ipse  rotare  ab  orientc  in 
occidentem. 

Et  alia  rursus  instnntia  forct  fluxus  et  refluxus10 
maris,  si  modo  aqiuv  ipsiv  deprehendantur  ferri  niotii 
rotatiouis  (licet  tardo  et  cvanido)  ab  oriente  in  occiden 
tem  ;  ita  tameu,  ut  bis  in  die  repercutiantur.  Itaque  si 
luvc  ita  se  habeaut,  manifcstuin  est,  inotum  istum  ro- 
tationis  non  terininari  in  ccelestibus,  sed  communicari 
aeri  et  aqua*. 

Etiam  ista  propriotas  leviuin,  nimirum  ut  ferantur 
sursum,  vacillat  nonniliil1.  Atque  in  hoc  sumi  potest 
pro  in.stantia  fn'f/rris  bulla  aquae.  Si  enim  aer  fuerit 
subter  aquam,  ascendit  rapide  versus  superficiem  aqua?, 
per  niotum  ilium  playa,  (quam  vocat  Democritus2)  per 
quam  aqua  descendens  pcrcutit  et  attollit  aerem  sur- 
sum ;  non  autem  per  contentionem  aut  nixum  aeris  ip- 
sius.  Atque  ubi  ad  superficiem  ipsam  aquae  ventum  fu 
erit,  turn  cohibetur  aer  ab  ulteriore  ascensu  per  levem 
resistentiam,  quam  rcperit  in  aqua  non  statim  tolerante 
se  discontinuari :  ita  ut  exilis  admodum  sit  appetitus 
aeris  ad  superiora. 

100  For  the  Theory  of  the  Tides  fanciful  and  unfounded  as  they  are, 

at  greater  length,  see  II.  36.  case  i.  are   not    altogether   abandoned   by 

1  This  speculation,  too,  has  be-  Bacon.     He  felt  a  great  liking  for 
come  perfectly  useless,  since  New-  that  Philosopher,  as  indeed  he  did 
ton's  discoveries  on  Gravitation.  for  all  before  the  Socratic  period. 

2  These  ir^yat   of  Democritus,  Cf.  infr.  II.  48.  (motus  3.) 
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Similiter  sit  natura  inquisita,  pondus.  Est  plane  divi- 
sio  recepta ;  ut  densa  et  solida  ferantur  versus  centrum 
terrse,  rara  autem  et  tenuia  versus  ambitum  cceli ;  tan- 
quam  ad  loca  sua  propria.  Atque  loca  quod  attinet 
(licet  in  scholis  hujusmodi  res  valeant)  plane  inepta  et 
puerilis  eogitatio  est,  locum  aliquid  posse.  Itaque  nu- 
gantur  philosophi,  cum  dicunt,  quod,  si  perforata  esset 
terra,  corpora  gravia  se  sisterent  quando  ventum  esset 
ad  centrum.  Esset  enim  certe  virtuosum  plane  et  effi- 
cax  genus  nihili,  aut  puncti  mathematici3 ;  quod  aut 
alia  afficeret,  aut  rursus  quod  alia  appeterent :  corpus 
enim  non  nisi  a  corpore  patitur.  Verum  iste  appetitus 
ascendendi  et  descendendi,  aut  est  in  schematismo 
corporis  quod  movetur,  aut  in  sympathia  sive  consensu 
cum  alio  corpore.  Quod  si  inveniatur  aliquod  corpus 
densum  et  solid  um,  quod  nihilominus  non  feratur  ad 
terrain  ;  confunditur  hujusmodi  divisio.  At  si  recipia- 
tur  opinio  Gilbert!4,  quod  magnetica  vis  terra?  ad  alli- 
ciendum  gravia,  non  extendatur  ultra  orbem  virtutis 
suae,  (quae  operatur  semper  ad  distantiam  certam,  et 
non  ultra,)  hocque  per  aliquam  instantiam  verificetur ; 
ea  demum  erit  instantia  fcederis  circa  hoc  subjectum. 
Neque  tanien  occurrit  imprsesentiarum  aliqua  instantia 
super  hoc  certa  et  manifesta.  Proxime  videntur  acce- 
dere  cataractac  coeli,  quse  in  navigationibus  per  oceanum 
Atlanticum  versus  Indias  utrasque  soape  conspiciuntur. 
Tanta  enim  videtur  esse  vis  et  moles  aquarum,  quaa 
per  hujusmodi  cataractas  subito  effunditur,  ut  videatur 


3  This  is  curious,  and  to  us  al-  The  ancient  notion  of  Absolute  Le- 

most  ludicrous  language.     But  we  vity,  referred  to  just  above,  is  to  be 

must  remember  Seneca's  "  Veniet  found  in  Aristotle,  Phys.  Ausc.  IV. 

tempus,    quo    posteri    nostri    tarn  v.  13. 

aperta  nos  nesciisse  mirentur" — and  4  Gilbert  is  here  mentioned  al- 

that  our  better  information  is  the  most  with   respect.      Cf.    supr.    I. 

"  partus    temporis    non    ingenii."  54. 
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collcctio  aquarum  fuisse  ante  tacta,  atquo  in  his  locis 
hoesisse  ct  mansisse,  ct  postca  potins  per  causam  vio- 
lentani  dejecta  et  dctrusa  csse,  quam  naturali  motu 
gravitatis  cecidisse  :  adeo  ut  conjici  possit  corporeani 
molem  densam  atque  compactam  in  inagna  distantia 
a  terra  fore  pensilem  tanquam  terrain  ipsani ;  nee  ca- 
surani.  nisi  dejiciatur.  Yerum  de  hoc  nil  certi  affirma- 
mus.  Interim  in  hoc  et  in  imiltis  aliis  facile  apparebit, 
qnani  inopcs  simus  historia1  natnralis;  cum  loco  instan- 
tiaruni  certaruin  noniiuiHjnani  suppositiones  aiferre  pro 
exemplis  coo-amur. 

Similiter  sit  natura  inqnisita,  discursus  ingenii.  Vi- 
detur  oinnino  divisio  veru.  rationis  humana\,  et  solerthe 
brutorunr'.  Attamen  sunt  iioimnlhp  instantia*  aetio- 
nuin,  qua>  eduntur  a  hrutis,  per  (juas  videntur  etiam 
bruta  quasi  syllogizare:  ut  memoria*  prodittim  est  de 
corvo  ;  qui  per  magnas  siccitates  (ere  enectus  siti,  con- 
sprxit  a(|uani  in  trunco  cavo  arboris  ;  atque  cum  non 
daretur  ei  intrare  propter  angustias,  non  cessavit  jacere 
inultos  lapillos,  per  <|uos  surge  ret  ct  ascenderet  aqua, 
ut  l)ibere  posset ;  quod  postea  cessit  in  proverbium. 

Similiter  sit  natura  iiujuisita,  visibile.     Vidctur  oni- 

•"'  'J'licy  who  allow  man  no  higher  ferentia  lies  in  no  one  quality,  and 
"Differentia''  than  the  scholastic  certainly  not  most  in  his  Intellectual 
"Rationale" — -who  regard  the  in-  superiority.  His  "Spiritual"  fa- 
ferential  power  as  the  distinctive  culties  raise  him  highest.  His 
quality  of  Humanity— must  always  Moral  and  Social  qualities,  and  his 
tremble  at  any  glimmering  of  a  power  of  combination,  all  lift  him 
Syllogistic  faculty  in  Brutes,  and  above  other  creatures ;  and  though 
fear  lest,  after  all,  man  should  be  some  slight  growth  and  improve- 
nothing  more  than  a  highly  polish-  ment  may  be  discerned  in  the  men- 
ed  Ape.  Yet  even  then  the  gift  tal  powers  (if  one  may  be  pardoned 
of  speech  (^tpuiru>v  ytvos  av§pu>v)  for  such  language)  of  domesticated 
would  do  much  to  distinguish  us  beasts,  yet  Man  alone  is  really  pro- 
from  our  unpleasant  neighbours  in  gressive — alone  can  consciously  use 
the  scale  of  Creation :  though  here  the  knowledge  of  his  fathers  as 
too  we  approach  a  little  too  near  to  means  for  the  increase  of  his  own. 
Parrots.  But,  in  truth,  Man's  Dif- 


LIB.  II.  35, 36.  ^37 

nino  esse  divisio  vera  et  certa,  lucis,  qua?  est  visibile 
originate,  et  primam  copiam  facit  visui ;  et  colons,  qui 
est  visibile  secundarium,  et  sine  luce  non  cernitur,  ita 
ut  videatur  nil  aliud  esse  quam  imago  aut  modificatio 
lucis.  Attamen  ex  utraque  parte  circa  hoc  videntur 
esse  instanticK  fcederis  ;  scilicet,  nix  in  magna  quanti- 
tate,  et  flamma  sulphuris :  in  quarum  altera  videtur 
esse  color  primulum  lucens,  in  altera  lux  vergens  ad 
colorem. 

XXXVI. 

Inter  prasrogativas  instantiarum  ponemus  loco  de- 
cimo  quarto  instantias  crucis ;  translato  vocabulo  a 
crucibus,  qua?,  erecta?  in  biviis,  indicant  et  signant  via- 
rum  separationes6.  Has  etiam  instantias  decisorias,  et 


6  Instances  of  the  Cross,  or  Cru 
cial  Instances,  are  the  most  fa 
mous  of  all,  and  of  the  great 
est  value  in  Physical  Investigation. 
"  They  afford  the  readiest  and  se 
curest  means  of  eliminating  extra 
neous  causes,  and  deciding  between 
rival  Hypotheses."  Herschel's  Dis 
course,  §  196.  "  When,"  says 
Playfair,  Diss.  iii.  p.  465,  "  in  in 
vestigation,  the  understanding  is 
placed  in  equilibria,  as  it  were,  be 
tween  two  or  more  causes,  each  of 
which  accounts  equally  well  for  the 
appearances,  as  far  as  they  are 
known,  nothing  remains  but  to 
look  out  for  a  fact  which  can  be 
explained  by  one  of  these  causes, 
and  not  by  the  other  :  if  such  an 
one  can  be  found,  the  uncertainty 
is  removed,  and  the  true  cause  de 
termined."  Chemistry  is  full  of 
these  Instances.  Playfair  gives  the 
famous  illustration  of  the  escape  of 
"  Phlogiston"  or  "  Absolute  levity" 
from  metals  when  calcined.  As  it 
was  seen  that,  when  calcined,  metals 
weighed  more  than  they  did  before 


the  application  of  Heat,  it  was  ne 
cessary  to  account  for  the  fact. 
There  would  be  two  theories:  (i) 
that  of  Phlogiston — the  escape  of 
"  absolute  levity."  (2)  The  intro 
duction  of  some  new  chemical 
compound.  Lavoisier  exploded  the 
Phlogistic  theory  by  a  Crucial  In 
stance.  He  took  a  quantity  of  Tin, 
sealed  it  hermetically  in  a  glass  re 
tort,  and  then  weighed  the  glass 
with  its  contents.  Then  he  cal 
cined  the  metal,  and  weighed  the 
glass  again.  It  was  found  to  have 
suffered  no  change  of  weight. 
When  it  was  cool,  the  retort  was 
opened,  and  air  rushed  in,  shewing 
that  a  partial  vacuum  had  been  cre 
ated.  The  glass  was  then  weighed 
a  third  time,  and  it  had  now  gained 
ten  grains ;  i.  e.  ten  grains  of  air 
had  rushed  in.  The  calcined  Tin 
was  then  taken  out,  and  was  found 
to  be  ten  grains  heavier  than  before 
the  application  of  fire.  These  ten 
grains  had,  therefore,  been  absorbed 
from  the  air.  This  experiment  led 
to  the  discovery  of  Oxygen  Gas, 
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judiciales,  et  in  casibus  nonnullis  instantias  oraculi,  et 
mandati,  appellare  consuevimus.  Earum  ratio  talis 
est.  Cum  in  inquisitionc  naturae  alicujus,  intellectus 
ponitur  tanquain  in  sequilibrio,  ut  incertus  sit,  utri  na- 
ttirarnm  e  duabus,  vel  quandoque  pluribus,  causa  na 
ture  inquisite  attribui  aut  assignari  debeat,  propter 
compluriiini  naturarum  concursuni  frequentem  et  ordi- 
narium  ;  instant  ice  crucis  ostcndunt  consortium  unius 
ex  naturis  (quoad  naturam  inquisitam)  fidum  et  indis- 
solubile,  alterius  auteni  varium  et  separabile ;  unde 
tenninatur  quaistio,  et  recipitur  natura  ilia  prior  pro 
causa,  missa  altera  et  repudiata.  Itaque  hujusmodi 
instantitv  sunt  maxima}  lucis,  et  quasi  magnae  auctori- 
tatis  ;  ita  ut  curriculum  interpretations  quandoque  in 
illas  desinat,  et  per  illas  perficiatur.  Interdum  autem 
intitnntue  crucis  illai  occurrunt  ct  inveniuntur  inter 
jampridem  notatas  ;  at  ut  plurimum  nova;  sunt,  et  de 
industria  atque  ex  composite  quaisitoc  et  applicatae,  et 
dilifirentia  sedula  et  acri  tandem  erutoe. 

o 

(1.)  Exempli  gratia;  sit  natura  inquisita  fluxus  et  re- 
fluxus  maris7  illc  bis  rcpctitus  in  die  atque  sexhora- 
rius,  in  accessibus  et  recessibus  singulis,  cum  differentia 
nonnulla  qua?  coincidit  in  motum  lunae  :  bivium  circa 
hanc  naturam  tale  est. 

and  of  its  property  of  combining  from  Bacon's  sight.  And  yet  his 
\vithmetalswhentheyarecalcined.  language  on  "vis  magnetica  de- 
Account  of  the  Nov.  Org.  published  super  eas"  looks  as  if  he  were 
in  the  Library  of  Useful  Know-  groping  about  in  the  right  direc- 
ledge,  part  ii.  p.  21.  For  another  tion.  Tides  are  really  nothing  but 
good  illustration,  viz.  the  Torricellian  the  great  Primary  Wave,  which,  in 
discoveries  of  the  pressure  of  the  obedience  to  lunar  attraction  (and  at 
air,  see  Herschel's  Discourse,  §  246.  certain  stated  periods)  lunar  and 
7  The  Tides.  There  is  a  disqui-  solar  attractions  together,  rises  and 
sition  on  them,  placed  by  Gruter  sinks  in  the  Ocean.  There  are 
among  Bacon's  Materials  for  the  Tides  in  the  Air  to  correspond  to 
1 1  Ird  part  of  the  Installation.  The  those  in  the  Ocean;  and  from  the 
Tides  are  a  corollary  of  the  great  same  causes,  For  Bacon's  guesses 
law  of  Attraction,  which  was  hidden  in  the  right  direction,  see  inf.  II. 45- 
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Necesse  prorsus  est,  ut  iste  motus  efficiatur,  vel  ab 
aquarum  progressu  et  regressu,  in  modum  aquae  in 
pelvi  agitata?,  qua?  quando  latus  imum  pelvis  alluit, 
cleserit  alterum  ;  vel  a  sublatione  et  subsidentia  aqua- 
rum  e  profundo,  in  modum  aquae  ebullientis,  et  rursus 
subsidentis  :  utri  vero  causa?  fluxus  et  refluxus  ille  as- 
signari  debeat,  oritur  dubitatio.  Quod  si  recipiatur 
prior  assertio,  necesse  est  ut  cum  sit  fluxus  in  mari  ex 
una  parte,  fiat  sub  idem  tempus  alicubi  in  mari  re 
fluxus  ex  alia.  Itaque  ad  hoc  reducitur  inquisitio. 
Atqui  observavit  Acosta,  cum  aliis  nonnullis  (diligenti 
facta  inquisitione)  quod  ad  litora  Florida?,  et  ad  litora 
ad  versa  Hispanise  et  Africa?,  fiant  fluxus  maris  ad  ea- 
dem  tempora,  et  refluxus  itidem  ad  eadem  tempora  ; 
non  contra,  quod  cum  fluxus  fit  ad  litora  Florida?,  fiat 
refluxus  ad  litora  Hispania?  et  Africa?.  Attamen  adliuc 
diligentius  attendenti,  non  per  hoc  evincitur  motus 
attollens,  et  abnegatur  motus  in  progressu.  Fieri  enim 
potest,  quod  sit  motus  aquarum  in  progressu,  et  nihilo- 
minus  inundet  adversa  litora  ejusdem  alvei  simul ;  si 
aqua?  scilicet  ilia?  contrudantur  et  cornpellantur  ali- 
unde  ;  quemadmodum  fit  in  fluviis,  qui  fluunt  et  reflu- 
unt  ad  utrumque  litus  horis  iisdem,  cum  tamen  iste 
motus  liquido  sit  motus  in  progressu,  nempe  aquarum 
ingredientium  ostia  fluminum  ex  mari.  Itaque  simili 
modo  fieri  potest,  ut  aqua?  venientes  magna  mole  ab 
oceano  oriental!  Indico  compellantur  et  trudantur  in 
alveum  maris  Atlantic!,  et  propterea  inundent  utrum 
que  latus  simul.  Qua?rendum  itaque  est,  an  sit  alius 
alveus,  per  quern  aqua?  possint  iisdem  temporibus 
minui  et  refluere.  Atque  pra?sto  est  mare  Australe, 
mari  Atlantico  neutiquam  minus,  sed  potius  magis  la- 
tum  et  extensum,  quod  ad  hoc  sufficere  possit. 

Itaque  jam  tandem  perventum  est   ad    imtantiam 
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cruets  circa  hoc  subjectum.  Ea  tali's  est.  Si  pro  certo 
inveniatur,  quod  cum  fit  fluxus  ad  litora  adversa  tain 
Florida:  quam  Hispanic  in  inari  Atlantico,  fiat  simul 
fluxus  ad  litora  Peruvian8,  ct  juxta  dorsuni  Chinas  in 
inari  Australi  ;  turn  ccrte  per  hanc  instantiam  deciso- 
riain  abjudicanda  cst  asscrtio,  quod  fluxus  et  refluxus 
niaris,  dc  quo  inquiritur,  fiat  per  inotum  j)rogressivum. 
Neque  enini  relinquitur  aliud  mare,  aut  locus,  ubi 
possit  ad  eadem  tempora  fieri  regressus,  aut  refluxus. 
Commodissime  autein  hoc  sciri  possit,  si  inquiratur  ab 
incolis  Panama1,  et  Lima*,  (ubi  uterquc  occauus,  At- 
lanticus  et  Australis,  per  parvum  isthinum  separantur) 
iitruin  ad  contrarias  isthini  )>artes  fiat  simul  fluxus  et 
relluxus  inaris,  an  c  contra.  Veruin  ha?c  decisio,  sive 
abjudicatio  certa  videtur,  posito  quod  terra  stet  iimno- 
bilis.  Quod  si  terra  rotet,  fieri  fortassc  potest,  ut  ex 
inai(iuali  rotatione  (quatenns  ad  celeritatem  sive  inci- 
tationcin)  terrtr,  et  aquarum  niaris,  sequatur  compulsio 
violenta  aquarum  in  cuinuluin  snrsuin,  qua)  sit  fluxus  ; 
ct  relaxatio  earundem  (postquam  amplius  cumulari 
non  sustinuerint)  in  deorsum,  qua)  sit  refluxus9.  Ve 
ruin  dc  hoc  facienda  est  inquisitio  separatim.  Attamen 
ctiam  hoc  supposito,  illud  a>que  manet  fixum,  quod  ne- 
cessc  sit  fieri  alicubi  refluxuni  inaris  ad  eadem  tempora, 
quibus  fiunt  fluxus  in  aliis  partibus. 

Similiter,  sit  natura  inquisita,  posterior  ille  motus  ex 
duobus,  quos  supposuimus ;  videlicet  motus  maris  se 
attollcns,  et  rursus  subsidens;  si  forte  ita  accident,  ut 
(diligenti  facto  examine)  rejiciatur  motus  alter,  de  quo 

8  By  Peru,  Bacon  seemed  to  in-  the  Pacific  Oceans, 

elude  the  chief  part  of  South  Ame-  9    The    Rotation    of   the    Earth 

rica    on    the    Eastern    Coast.      Cf.  causes    the   great   currents    in   the 

supra,  II.  27.     And  the  Mare  Au-  Ocean — the  Polar  current  and  the 

strale  here  is  not  our  modern  South-  Gulf  stream:    and  also  the  Trade 

ern  Ocean,  but  the  Southern  and  winds  in  the  air,  but  not  the  Tides. 
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diximus,  progressivus.  Turn  vero  erit  trivium  circa 
hanc  naturam  tale.  Necesse  est,  ut  motus  iste,  per 
quern  aquae  in  fluxibus  et  refluxibus  se  attollunt,  et 
rursus  relabuntur,  absque  aliqua  acccssione  aquarum 
aliarum,  quse  advolvuntur,  fiat  per  unum  ex  his  tribus 
modis ;  vel  quod  ista  aquarum  copia  emanet  ex  inte- 
rioribus  terra%  et  rursus  in  ilia  se  recipiat ;  vel  quod 
non  sit  aliqua  amplior  moles  aquarum,  sed  quod  eaidem 
aquae  (non  aucto  quanto  suo)  extendantur,  sive  rare- 
fiant,  ita  ut  majorem  locum  et  dimeiisionem  occupent, 
et  rursus  se  contrahant ;  vel  quod  nee  copia  accedat 
major,  nee  extensio  amplior,  sed  eaeclem  aquae  (prout 
sunt,  tarn  copia  quam  densitate  aut  raritate)  per  vim 
aliquam  magneticam  desuper  eas  attrahentem,  et  evo- 
cantem,  et  per  consensum  se  attollant,  et  delude  se 
remittant.  Itaque  reducatur  (si  placet)  jam  inquisitio 
(missis  duobus  illis  motibus  prioribus)  ad  hunc  ulti- 
mum ;  et  inquiratur  si  fiat  aliqua  talis  sublatio  per 
consensum,  sive  vim  magneticam.  Atqui  ])rimo  niani- 
festum  est,  universas  aquas,  prout  ponuntur  in  fossa 
sive  cavo  maris,  non  posse  simul  attolli,  quia  deesset 
quod  succederet  in  fundo ;  adeo  ut  si  foret  in  aquis 
aliquis  hujusmodi  appetitus  se  attollendi,  ille  ipse  ta- 
men  a  nexu  rerum,  sive  (ut  vulgo  loquuntur)  ne  detur 
vacuum,  fractus  foret  et  cohibitus.  Belinquitur,  ut 
attollantur  aquae  ex  aliqua  parte,  et  per  hoc  minuantur 
et  cedant  ex  alia.  Emmvero  rursus  necessario  seque- 
tur,  ut  vis  ilia  magnetica,  cum  super  totum  operari  non 
possit,  circa  medium  operetur  intensissime,  ita  ut  aquas 
in  medio  attollat ;  illae  vero  sublatae,  latera  per  succes- 
sionem  deserant  et  destituant. 

Itaque  jam  tandem  perventum  est  ad  instantiam 
crucis  circa  hoc  subjectum.  Ea  talis  est.  Si  invenia- 
tur,  quod  in  refluxibus  maris  aquarum  superficies  in 
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mari  sit  arouata  magis  ot  rotunda,  attollentibus  se  sci 
licet  a(|uis  in  medio  maris,  ot  deficientibus  circa  latera, 
qua*  sunt  litora;  et  in  fhixibus  cadem  superficies  sit 
nin^is  plana  et  o>qua,  redeuntibus  scilicet  aquis  ad 
priorem  suam  positionem  ;  turn  certe  per  bane  instan- 
tiiun  di'cixoritim  potest  roci])i  sublatio  per  vim  inagne- 
ticam  ;  aliter  prorsus  abjudicanda  cst.  Hoc  vero  in 
i'retis  per  linoa«  nauticas  11011  difficile  est  experiri ; 
videlicet  iitrinn  in  relluxibus  versus  medium  maris 
mare  mm  sit  magis  altuni  sivc  profundum,  ([uam  in 
fluxibus.  Notandum  autcm  est,  si  hoc  ita  sit,  fieri 
(contra  ac  creditur)  nt  attollant  se  aqua?  in  rerluxibus, 
demittant  se  tantum  in  rluxibus,  ita  ut  litora  vestiant 
et  inundent. 

(2.)  Similiter,  sit  natura  inquisita,  motus  rotationis 
spontaneus  10;  ot  speciatim,  utrum  motus  diurnus,  per 
quoin  sol  ot  stella1  ad  conspoctum  nostrum  orinntur  et 
occidunt,  sit  motus  rotationis  verus  in  coelestibus ;  aut 
motus  ap|)arens  in  cudestibus,  verus  in  terra.  Potent 
esse  iuxtfinfid  cr/<cis  su]>er  boc  subjectum  talis.  Si 
invoniatur  motus  aliqnis  in  oceano  ab  orionte  in  occi- 
dentem,  licet  admodum  laii^uidus  et  enervatus:  si 
idem  motus  reperiatur  ]>anlo  incitatior  in  aere,  proc- 
sertim  intra  tropicos,  ubi  propter  majores  circulos  est 
mao-is  percoj)tibilis:  si  idem  motus  reperiatur  in  humi- 
lioribus  cometis.  jam  f'actus  vivus  et  validus :  si  idem 
motus  reperiatur  in  planetis,  ita  tamen  disjiensatus  et 
graduatus,  nt  quo  proj)ius  absit  a  terra,  sit  tardior ;  quo 
longins,  celerior;  atque  in  cwlo  dcmum  stellato11  sit 

10  Cf.  su]>r.  II.5.  OH!  fin.)     We  mers  ;   for  neglecting  Galileo;  and 

need   say  no   more  about   this   ex-  apparently   for    being    ignorant   of 

ploded  doctrine,  than  that  in  spite  Kepler's  Laws, 
of  the  apology  to  be  made  for  Ba-          "  Bacon  had  a  strong  liking  for 

con  (see  note  to  II.  5.),  he  was  to  the   doctrine  of   concentric   circles, 

some   degree   culpable  for  ranking  with  Terra   for  a  centre  point :  in 

Copernicus  with   ;he  old  Astrono-  the  outermost  of  which  circles  he 
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velocissimus :  turn  certe  reeipi  debet  motus  dinrnus 
pro  vcro  in  coelis,  et  abnegandus  est  motus  terra1 ;  quia 
manifestum  erit,  motum  ab  orientc  in  occidentem  esse 
plane  cosmicum,  et  ex  consensu  universi,  qui,  in  sum- 
mitatibus  coeli  maxiine  rapidus,  gradatim  labascat,  et 
tandem  desinat,  et  extinguatur  in  iminobili,  videlicet 
terra. 

Similiter,  sit  natura  inquisita,  motus  rotationis  ille 
alter  apud  astronomos  decantatus,  renitens  et  contra- 
rius  motui  diurno,  videlicet  ab  occidente  in  orientem, 
quern  veteres  astronomi  attribuunt  planetis,  etiam  coelo 
stellate ;  at  Copernicus,  et  ejus  sectatores,  terra?  quo- 
que ;  et  quseratur,  utrum  inveniatur  in  rerum  natura 
aliquis  talis  motus,  an  potius  res  conficta  sit  et  suppo- 
sita,  ad  compendia  et  commoditates  calculationum,  et 
ad  pulcbrum  illud,  scilicet  de  expediendis  motibus 
coelestibus  per  circulos  perfectos.  Neutiquam  enim 
evincitur  iste  motus  esse  in  supernis  verus  et  realis, 
nee  per  defectum  restitutionis  planets  in  motu  diurno 
ad  idem  punctum  coeli  stellati,  nee  per  diversam  poli- 
tatem  zodiaci,  habito  respectu  ad  polos  mundi ;  quoe 
duo  nobis  hunc  motum  pepererunt.  Primum  enim 
phenomenon  per  anteversionem  et  derelictionem  op- 
time  salvatur ;  secundum  per  lineas  spirales ;  adeo  ut 
insequalitas  restitutionis,  et  declinatio  ad  tropicos,  pos- 
sint  esse  potius  mod ificati ones  motus  unici  illius  diurni, 
quam  motus  renitentes,  aut  circa  diversos  polos.  Et 
certissimum  est,  si  paulisper  pro  plebeiis  nos  gera- 
mus12,  (missis  astronomorum  et  scholar  commentis, 
quibus  illud  in  more  est,  ut  sensui  in  multis  immerito 


placed  the  "  Starry  Heavens."     He          12  This  looks  very  like  an  appeal 

also  divides  (in  connection  with  the  to   the   vulgar   and  the  unassisted 

same   theory)  Comets    into   higher  senses.    Are  these  not  Idola  as  fatal 

and  lower.     (See  below,  note  20.)  as  any  he  has  pointed  out? 

R  2 
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vim  facian t,  et  obscuriora  inalint)  talem  esse  motum 
istum  ad  sensnm,  qualem  diximus:  cujus  imaginem 
per  tila  ferrea  (veluti  in  machina)  aliquando  repra?sen- 
tari  fecimns. 

Veruin  i/ixtaafia  ov/r/'.v  super  hoc  subjectum  poterit 
esse  talis.  Si  inveniatur  in  aliqua  historia  tide  digna, 
fnisse  cometam  aliquem,  vel  subliniiorein,  vel  humilio- 
rein,  qui  non  rotaverit  cum  consensu  manifesto  (licet 
adinodum  irregulariter)  inotus  diurni,  sed  potius  rota- 
verit  in  contrarium  eu>li  ;  turn  certe  liiicus(|iie  judican- 
dinn  cst,  posse  esse  in  natura  ali(jnein  talem  niotnm. 
Sin  nihil  hujusmodi  inveniatur,  lialx-ndns  est  pro  sns- 
jterto,  et  ad  alias  instantiat  cruci*  circa  hoc  confiigien- 
dnm. 

(,'j.)  Similiter,  sit  natura  inqnisita,  pondus  sive  grave1^. 
Jiivinm  circa  hanc  naturam  tale  est.  Necesse  est,  ut 
^ravia  et  ponderusa  vel  tendant  ex  natura  sna  ad  cen 
trum  terra1,  per  proprium  schematisniuin  ;  vel  nt  a 
massa  corj>urea  ipsins  terra1,  tainpiam  a  congregatione 
corpornm  connaturaliuni,  attrahantur  et  rapiantur,  et 
ad  earn  per  consensiim  ferantnr.  At  posterius  hoc  si 
in  causa  sit,  seqnitur,  nt  quo  propius  gravia  apj)ropin- 
(inant  ad  terrain,  eo  fortins  et  majore  cum  impetu 
ferantnr  ad  earn  ;  quo  longius  al)  ea  ahsint,  debilius  et 
tnnlins,  (ut  fit  in  attractionibus  magncticis)  id(jue  fieri 
intra  spatium  certnm  ;  adeo  nt  si  elongata  fuerint  a 
terra  tali  distantia,  ut  virtus  terra-  in  ea  age  re  non 
possit,  pensilia  mansura  sint,  ut  et  ipsa  terra,  nee  om- 
nino  decasnra. 

Ita(]iie   talis   circa  hanc   rein    potent   esse   imtantia 


1;{  Gravity.     As  far  as  his  know-  limits ;  and  the  way  in  which   bo- 
ledge  went,  Bacon's  notions  as  to  dies   would    become  "  pensilia,"  is 
gravity   are    good.     His    language  curious, 
about  the  "  virtus    tense"    and   its 
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crucis.  Sumatur  horologium  14  ex  iis,  quoa  moventur 
per  pondera  plumbea ;  et  aliud  ex  iis,  quae  moventur 
per  compressionem  laminae  ferreae  ;  atque  vere  proben- 
tur,  ne  alterum  altero  velocius  sit,  atit  tardius ;  deincle 
ponatur  horologium  illud  movens  per  pondera  super 
fastigiura  alicujus  templi  altissimi,  altero  illo  infra  de- 
tento  ;  et  notetur  diligenter,  si  horologium  in  alto 
situm  tardius  moveatur  quam  solebat,  propter  climi- 
nutam  virtutem  ponderum.  Idem  fiat  experimentum 
in  profundis  minerarum  alte  sub  terra  depressarum  ; 
utrum  horologium  hujusmodi  non  moveatur  velocius 
quam  solebat,  propter  auctarn  virtutem  ponderum. 
Quod  si  inveniatur  virtus  ponderum  minui  in  sublirni, 
aggravari  in  subterraneis  ;  recipiatur  pro  causa  ponderis 
attractio  a  massa  corporea  terrac. 

(4.)  Similiter,  sit  natura  inquisita,  verticitas  acus  fer 
reae,  tactae  magnete 15.  Circa  hanc  naturam  tale  erit 
bivium.  Necesse  est,  ut  tactus  magnetis  vel  ex  se 
indat  ferro  verticitatem  ad  septentriones  et  austrum ; 
vel  ut  excitet  ferrum  tantummodo  et  habilitet :  motus 
auteni  ipse  indatur  ex  pracsentia  terrac,  ut  Gilbertus 
opinatur,  et  tanto  conatu  probare  nititur.  Itaque  hue 
spectant  ea,  qua?  ille  perspicaci  industria  conquisivit. 
Nimirum  quod  clavus  ferreus,  qui  diu  duravit  in  situ 
versus  septentriones  et  austrum,  colligat  mora  diutina 
verticitatem,  absque  tactu  magnetis :  ac  si  terra  ipsa, 
qua3  ob  distantiam  debiliter  operatur,  (namque  super- 

14  This  example  will  not  do.    The  which  before  attracted  downwards, 

"  Horologium,"  or  fly-clock,  would  and  now  upwards, 
act  well  enough  were  the  earth  sta-          15  The    Polarity   of  the   Needle, 

tionary,  and  were  there  no    other  This  section  is  ingenious.    We  here 

active   force.     Besides,  the  gravity  meet  Gilbert   again.     It   was  with 

at  the  bottom  of  a  mine  would  be  such  a  "  terrella,"  or  little  globe,  as 

less  :    both   because   of  the    actual  Bacon  here  proposes  to   use,  that 

diminution,    and   of    the    mass    of  Gilbert  made  his  experiments.    See 

matter  now  placed  above  the  point,  supr.  I.  54. 
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ticies  aut  extima  incrustatio  terrae  virttitis  magneticse, 
ut  ille  vult,  expers  est)  per  moram  tanicn  longam  mag 
net  is  tactum  supplerct,  et  ferrum  exciret,  deinde  exci- 
tuin  conformaret  et  verteret.  Rursus,  quod  ferruni 
ignitum  et  candens,  si  in  extinctione  sua  exporrigatur 
inter  septentriones  et  austrum,  colligat  quoquo  vertici- 
tatem.  absquc  tactu  magnetis:  ac  si  partes  ferri  in 
niotu  posit;r  per  ignitionem,  et  postea  se  recipientes, 
in  ipso  articulo  extinctionis  sii;u  magis  essent  suscop- 
tiv;e,  et  (piasi  sensitivaj  virtutis  inanantis  a  terra,  quam 
alias,  et  inde  h'erent  taiupiani  exeita?.  Veruin  lure, 
licet  hene  obscrvata,  tanien  non  ('vincuiit  |)rorsus  quod 
ille  usserit. 

Instantia  crucix  auteni  circa  hoc  subjectum  poterit 
e>se  tails.  C'apiatur  terrella  ex  magneto,  et  notentur 
poli  ejus;  et  ponantur  ]»oli  terrella1  versus  orientcin  et 
occasum,  non  versus  septentriones  et  austruni,  atcjue 
ita  jaceant :  deinde  supcrponatur  acus  ierrea  intacta,  et 
perinittatur  ita  inanere  ad  dies  sex  aut  septein.  Acus 
vero  (nain  do  hoc  non  dubitatur)  duni  manet  suj)er 
magnetem,  relictis  polis  mundi,  se  vertet  ad  ])olos 
magnetis.  Itacjuo  quamdiu  ita  manet,  vertitur  scilicet 
ad  orieiitem  et  occidentem  mundi.  Quod  si  inveniatur 
acus  ilia  remota  a  magnete,  ct  posita  super  versorium, 
statim  se  applicare  ad  septentriones  et  austrum,  vel 
etiam  paulatim  se  eo  recipe  re  ;  turn  recipienda  est  pro 
causa,  prajsentia  terra1:  sin  autem  vertatur  (ut  prius)  in 
orientem  et  occidentem,  aut  perdat  verticitatem,  ha- 
benda  est  ilia  causa  pro  suspecta,  et  ulterius  inquiren- 
dum  est. 

(5.)  Similiter,  sit  natura  inquisita,  corporea  substantia 
luiuv1'';  an  sit  tennis,  flammea,  sive  ae'rea,  ut  plurimi 

16  Tlie    structure   of   the   Moon,      that  it  is  "  tenuis,"  and  not  solid  : 
Baron  seems  t<>  incline  to  the  view      perhaps   in    antagonism   to   (iilbert 
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ex  priscis  philosophis  opinati  sunt;  an  solida  et  densa, 
ut  Gilbertus  et  multi  moderni,  cum  nonnullis  ex  anti- 
quis,  tenent.  Rationes  posterioris  istius  opinionis  ftui- 
dantur  in  hoc  maxime,  quod  lima  radios  solis  reflectat ; 
neque  videtur  fieri  reflexio  lucis  nisi  a  solidis. 

Itaque  instantice  crucis  circa  hoc  subjectum  ea?  esse 
poterunt  (si  modo  aliquaf:  sint)  quee  demonstrent  refle- 
xionem  a  corpore  tenui,  qualis  cst  flamma,  modo  sit 
crassitiei  sufficientis.  Certe  causa  crepusculi,  inter 
alias,  est  reflexio  radiorum  solis  a  superiore  parte 
aeris  17.  Etiam  quandoque  reflect!  videmus  radios  solis 
temporibus  vespertinis  serenis,  a  fimbriis  nubium  rosci- 
darnm,  non  minori  splendore,  sed  potius  illustriori,  et 
inagis  glorioso,  quam  qui  redditur  a  corpore  lunoc ; 
neque  tamen  constat,  eas  nubes  coaluisse  in  corpus 
densum  aqua?.  Etiam  videmus,  aerem  tenebrosum 
pone  fenestras  noctu  reflectere  hicem  candelse,  non 
minus  quam  corpus  densum  I8.  Tentanduin  etiam  foret 
experimentum  immissionis  radiorum  solis  per  foramen, 
super  flammam  aliquam  subfuscam  et  caeruleam.  Sane 
radii  aperti  solis,  incidentes  in  flammas  obscnriores, 
videntur  eas  quasi  mortificare,  ut  conspiciantur  magis 
instar  fumi  albi,  quam  flammsc.  Atque  hocc  imprcesen- 
tiarum  occurrunt,  qua?  sint  ex  natura  instantiarum  cru 
cis  circa  hanc  rein  ;  et  meliora  fortasse  reperiri  possunt. 
Hed  notandum  semper  est,  reflexionem  a  flamma  non 

and  the  new  school.    Their  proof  of  so  that  the  fact  of  "  Reflexio  a  cor- 

its  solidity  was  not  of  much  value,  pore  tenui"  is  fully  established. 

Bvit  this  signifies  little  now  that  we  18  Bacon's  reason  for  this  pheno- 

are  able  to  calculate  accurately  the  menon  is  wrong.     It  is  really  the 

density,  not  only  of  the  Moon,  but  polished  surface  of  the  glass  which 

even  of  the  most  distant  Planets.  reflects  the  rays  :  and  this  is  always 

!?  True   enough,  if  we   add   the  the  case,  but  is  only  visible  to  us 

Refraction  of  rays.     The  blueness  when  there  is  neither  light  nor  ob- 

of  the   air  arises   from  the  watery  ject  on   the   other  side  to  destroy 

particles  in  it:  and  the  light  thus  the  image  created, 
reflected  from  the  sky  is  polarised  : 
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esse  expectandam,  nisi  a  flamma  alicujus  profunditatis : 
nani  aliter  vergit  ad  diaphanum.  Hoc  auteni  pro  certo 
ponendum,  luecm  semper  in  corpore  anpiali  aut  excipi 
ct  transmitti,  aut  resilire. 

(6.)  Similiter,  sit  natura  inquisita,  motus  missilium19; 
veluti  spiculorum,  sagittarum,  globulorum,  per  aerem. 
II line  motum  schola  (more  sno)  valde  negligenter  ex- 
prdit  ;  satis  liabcns,  si  euin  nomine  motus  violenti  a 
natural!  (quern  vocant)  distiuguat ;  et  quod  ad  primam 
percussionem  sive  impulsionem  attinet,  ]>er  illud  ((juod 
duo  corpora  n<»i,  possint  <'s*c  iti  ft/to  loco,  m'  fiat  pene- 
f ratio  dimensionum]  sibi  satisfaciat  ;  et  de  processu 
continuato  istius  motus  niliil  curet.  At  circa  hanc  na- 
turam  bivium  cst  tale  :  aut  iste  motus  fit  ab  aere  ve- 
liciite,  et  pone  corpus  emissum  se  colligente,  instar 
fluvii  erga  scapham,  aut  venti  erga  paleas  ;  aut  a  par- 
tibus  ij)sius  corporis  non  sustinentibus  impressionem, 
sod  ad  eandem  laxandam  per  successionem  se  proino- 
ventibus.  At<|ue  priorem  ilium  reoipit  Fracastorius20, 
et  fere  omnes  (|iii  de  hoc  motu  patilo  subtilius  iuquisi- 
verunt:  uo(jiie  dubium  est,  quiii  siut  aeris  partes  in  hac 
re  iiouuulhr;  sed  alter  motus  proculdubio  verus  est,  ut 
e\  infinitis  coustat  experimentis.  Sed  inter  cameras, 
poterit  esse  circa  hoc  subjectum  inxtatitia  crttci.s  talis; 
quod  lamina,  aut  filum  ferri  paulo  contumacius,  vel 
etiam  calamus  si\v  penua  in  medio  divisa,  adducta  et 

1!)  The  motion  of  missiles. —  opposed  to  the  Copernkan  hypo- 
"  Schola"  here  probably  means  all  thesis  ;  and  he  wrote  a  book,  en- 
existing  Philosophers,  with  the  ex-  titled  Homocentrica,  to  simplify 
ception  of  Bacon.  This  "  motus  that  explanation  of  heavenly  Phe- 
missilium"  is  now  safely  housed  as  nomena,  which  made  Earth  the  cen- 
a  branch  of  Dynamical  Science  ;  tre-point  of  the  system,  and  placed 
and  all  discussions  as  to  Violent  the  planets  one  after  another,  and 
and  Natural  Motion,  &c.  are  at  an  finally  the  "  Ccelum  Stellatum,"  in 
end.  fixed  orbits  of  aether,  all  concentric 

-°  Cf.  supra,  II.  35.  (note  97.)  in  the  earth.  See  Drinkwater's  Life 

Fracastoro's  views  were  violently  of  Galileo,  p.  13. 
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curvata  inter  pollicem  et  digitum,  exsiliant.  Manifes- 
tum  eriim  est,  hoc  non  posse  imputari  aeri  se  pone  cor 
pus  colligenti,  quia  fons  motus  est  in  medio  laminae  vel 
calami,  non  in  extremis. 

(7.)  Similiter,  sit  natura  inquisita,  motus  ille  rapidus 
et  potens  expansionis  pulveris  pyrii  in  flammam21  : 
uncle  tantse  moles  subvertuntur,  tanta  pondera  emit- 
tnntur,  quanta  in  cuniculis  majoribus,  et  bombardis 
videmus.  Bivium  circa  lianc  naturam  tale  est.  Aut 
excitatur  iste  motus  a  mero  corporis  appetitu  se  dila- 
tandi,  postquam  fuerit  inflammatum  ;  aut  ab  appetitu 
mixto  spiritus  crudi,  qui  rapide  fugit  ignem,  et  ex  eo 
circumfuso,  tanquam  ex  carcere,  violenter  erumpit. 
Schola  autem,  et  vulgaris  opinio  tantum  versatur  circa 
priorem  ilium  appetitum.  Putant  enim  homines,  se 
pulchre  philosophari,  si  asserant,  flammam  ex  forma 
elementi  necessitate  quadam  donari  locum  ampliorem 
occupandi,  qu.am  idem  corpus  expleverat,  cum  subiret 
formam  pulveris,  atque  hide  sequi  motum  istum.  In 
terim  minime  advertunt,  licet  hoc  verum  sit,  posito 
quod  flamma  generetur,  tamen  posse  impediri  flammse 
generationem  a  tanta  mole,  quae  illam  comprimere  et 
suffocare  queat ;  ut  non  deducatur  res  ad  istam  neces- 
sitatem,  de  qua  loquuntur.  Nam  quod  necesse  sit  fieri 
expansionem,  atque  inde  sequi  emissionem,  aut  remo- 
tionem  corporis  quod  obstat,  si  generetur  flamma,  recte 


21  The  explosive  power  of  Gun-  de  Natura  Rerum,"  chap.  9,  which 
powder.     Here  Bacon's  language  is  is  a  part  of  the  fragments  of  the 
again  tinged  with  the  old  Scholastic  Third     Part    of    the    Instauratio. 
manner  of  expression,  "  crudus  Spi-  Milton  illustrates  the  language  of 
ritus,  qui  est  in  Nitro."     His  way  the  Schools.     Par.  Lost,  vi.  478. 
of  accounting  for  it  is   absolutely  „  Materials  dark  and  crude 
wrong,  except  in  so  far  as  Charcoal  Qf     irituous  and  nitrous  Spume." 
is  the  connecting  link  between  Salt 
petre  and  Sulphur.    He  enlarges  on  Nitre  is  the  base  of  many  violent 
his  explanation  in  his  "  Cogitationes  detonating  substances. 
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putant.  Sed  ista  neeessitas  plane  evitatur,  si  moles  ilia 
solida  flammam  snpprimat,  anteqnam  generetur.  At- 
qne  videmus,  flammam,  pra>sertim  in  prima  genera 
tions,  inollem  esse  et  lenem,  et  requirere  cavuni,  in 
quo  experiri  et  liulere  possit.  lta<|iie  tanta  violentia 
linie  rei  per  se  assignari  non  potest.  Sed  illnd  verum  ; 
generationcm  hujusmodi  flaminaruni  flatulentarum,  et 
veluti  ventorum  igneornm,  fieri  ex  conflictu  duoruin 
eorpornm,  oornmqne  natnra1  inter  se  plane  eontraria> ; 
alterius  adiiiodnni  inflammabilis,  qiur  natura  viget  in 
sulphure;  alterius  flainniam  exhorrentis,  (pialis  est  spi- 
ritns  crndns.  <|ni  est  in  nitro;  adeo  nt  fiat  conflictus 
Tnirahilis,  inflammantc  se  sulplmre  (piantum  potest, 
(nani  tertinin  corpus,  niniirnni  carlm  salicis,  nil  aliud 
fere  pra-stat.  (|iiani  nt  ilia  duo  corpora  incorporet,  et 
commode  nniat)  et  enini|)ente  spirihi  nitri  quantum 
potest.  et  1111:1  se  dilatante,  (nain  hoc  facinnt  et  aer,  et 
oninia  cnida,  et  atpia,  nt  a  calore  dilatentnr'--')  et  j>er 
istam  fugam  et  eruptionem  interim  Hannnani  snlj)linris, 
tan(|iiam  f'ollihns  occnltis,  nnde(pia<pie  exnfllante. 

PoteniFit  auteni  esse  inxf<inti(f  cnicix  circa  hoc  snb- 
jectnni  dnornin  «riMi(M-um.  Alternin  eormn  corporum, 
quir  Tnaxime  sunt  inflaniniabilia,  (jiialia  sunt  sulphur, 
caphura,  naphtha,  ct  hujusmodi,  cum  eormn  misturis; 
qua-  citius  et  facilius  concipiuut  flammam,  (jiiam  pnlvis 
pvrius,  si  non  impediantur:  ex  (pio  liquet,  appetitum 
inflaminandi  per  se  etlectiim  ilium  stupendiun  non  ope- 
rari.  Alterum  eormn,  qua'  flammam  fugiunt  et  cx- 

--  "  hoc  faciunt,  ut  dilatentur."  it  \vas  jHitimitur.    In  the  translation 

I  have  kept  the  subjunctive  in  the  published  in  another  volume,  I  have 

Latin   Text,    and    suppose    that    it  ventured  to  take  it  as  if  Bacon  had 

must   be   translated    simply,    "  air,  written  "  dilatantur,"  i.  e.  "  air,  &c. 

&c.   are  expanded."     It   seems    an  burst   forth  when  expanded  under 

extraordinary  phrase,  and  one  of  no  the  influence  of  Heat." 
authority ;  faciunt  being  used  as  if 
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horrent,  qualia  sunt  sales  omnes.  Videmus  enim,  si 
jaciantur  in  ignem,  spiritum  aqueum  erumpere  cum 
fragore,  antequam  flamma  concipiatur  ;  quod  etiam  le- 
niter  fit  in  foliis  paulo  contumacioribus,  parte  aquea 
erumpente,  antequam  oleosa  concipiat  flammam.  Sed 
maxime  cernitur  hoc  in  argento  vivo,  quod  non  male 
dicitur  aqua  mineralis.  Hoc  enim,  absque  inflamma- 
tione,  per  eruptionem  et  expansionem  simplicem,  vires 
pulveris  pyrii  fere  adrequat ;  quod  etiam  admixtum 
pulveri  pyrio  ejus  vires  multiplicare  dicitur. 

(8.)  Similiter,  sit  natura  inquisita,  transitoria  natura 
flammse,  et  extinctio  ejus  momentanea23.  Non  enim 
videtur  natura  flammea  hie  apud  nos  figi  et  consistere, 
sed  singulis  quasi  momentis  generari,  et  statim  extin- 
gui.  Manifestum  enim  est  in  flammis,  quse  hie  conti- 
nuantur  et  durant,  istam  durationem  non  esse  ejusdem 
flamma?  in  individuo,  sed  fieri  per  successionem  novae 
flammse  seriatim  generatse,  minime  autem  man  ere 
eamdem  flammam  numero ;  id  quod  facile  perspicitur 
ex  hoc,  quod  stibtracto  alimento  sive  fomite  flamma1, 
flamma  statim  pereat.  Bivium  autem  circa  hanc  na- 
turain  tale  est.  Momentanea  ista  natura  aut  fit  remit- 
tente  se  causa,  quoe  earn  primo  genuit,  ut  in  lumine, 
sonis,  et  motibus  (quos  vocant)  violentis ;  aut  quod 
flamma  in  natura  sua  possit  hie  apud  nos  manere,  sed 
a  contrariis  naturis  circumfusis  vim  patiatur  et  de- 
struatur. 

Itaque  poterit  esse  circa  hoc  subjectum  instantia 
crucis  talis.  Videmus  flammas  in  incendiis  majoribus, 
quam  alte  in  sursum  ascendant.  Quanto  enim  basis 

23  The  transitory  nature  of  Flame,  kindled  Air  is  Flame  is  absurd,  are 

Cf.  supra,  II.  13.  Inst.  27.  —  Ba-  unfortunate  dogmatisms  on  an  in- 

con's    conclusions    that   Air    com-  sufficient  basis,  as  Air  is  the  chief 

presses  Flame,  and  that  to  say  that  supporter  of  Flame. 


252  NOVUM   ORGANUM. 

flamma1  est  latior,  tanto  vertex  sublimior:  itaque  vide- 
tnr  principiuin  exstinctionis  fieri  circa  latera,  ubi  ab 
aere  flamma  comprimittir,  et  male  habetur.  At  medi- 
tullia  flamm;r,  qua1  aer  non  contingit,  sed  alia  flamma 
undiquc  circundat,  eadem  nuniero  manent ;  neque  ex- 
tinguuntur,  donee  paulatim  angustentur  ab  aere  per 
latera  circumfuso.  Tta(|iic  omnis  flamma  pyramidalis 
est  basi  circa  f  omit  em  largior,  verticc  autem  (inimi- 
cante  aere,  ncc  suppeditante  fomitc)  acutior.  At  fu- 
mus  angustior  circa  basim  ascendendo  dilatatur,  et  fit 
tanquam  pyramis  in  versa;  quia  scilicet  ae'r  fumum  re- 
ci])it,  flammam  (ncque  enim  quispiam  somniet,  aerem 
esse  flammam  accensam,  cum  sint  corpora  ])lane  hetc- 
rogenoa)  comprimit. 

Accuratior  autem  poterit  esse  instantia  crucis  ad 
liauc  rem  accommodata,  si  res  forte  manifestari  possit 
per  flammas  bicolores.  Capiatur  igitur  situla  ]>arva  ex 
metallo,  ct  in  ea  figatur  parva  candela  ccrea  accensa  ; 
ponatur  situla  in  patera,  et  circumfundatur  spiritus 
vini  in  modica  quantitate,  <\\\x  ad  labra  situbv  non 
attingat;  turn  accende  sjiiritum  vini.  At  spiritus  ille 
vini  exliibebit  flammam  magis  scilicet  caTuleam,  lycb- 
nus  candela'  autem  magis  flavam.  Notetur  itacpie 
ntrum  flamma  lychni  (quam  facile  est  per  colorem  a 
flamma  spiritus  vini  distinguere  ;  neque  enim  flamma?, 
ut  liquores,  statim  commiscentur)  maneat  pyramidalis, 
an  potius  magis  tendat  ad  form  am  globosam,  cum  nihil 
inveniatur  quod  earn  destruat  aut  comj)rimat.  At  hoc 
posterius  si  fiat,  mancre  flammam  eandem  numero, 
quamdiu  intra  aliam  flammam  concludatur,  nee  virn 
inimicam  aeris  experiatur,  pro  certo  ponendum  est. 

Atque  de   instantiis  crncis  ha'c  dicta  sint24.     Lon- 

24  Cf.Playfair,  Encycl.Brit.  vol.  i.     branches  of  science  where  it  (the  cru- 
Diss.  iii.    p.  466.       "  In   all  those     cial  method)  cannot  easily  be  resort- 
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giores  autem  in  iis  tractanclis  ad  liunc  finem  fuimus,  ut 
homines  paulatim  discant  et  assuefiant  de  natura  judi- 
care  per  instantias  crucis,  et  experimenta  lueifera,  et 
non  per  rationes  probabiles. 

XXXVII. 

Inter  prcerogatwas  imtantiarum  ponemus  loco  de- 
cimo  quinto  instantias  divortii2^ ;  quae  indicant  separa- 
tiones  naturarum  earum,  qua?  ut  plurimum  occurrunt. 
Differunt  autem  ab  instantiis,  qua;  subjunguntur  in- 
stantiis  comitatus  ;  quia  like  indicant  separationes  na 
turae  alicujus  ab  aliquo  concrete,  cum  quo  ilia  fainili- 
ariter  consuescit ;  hae  vero  separationes  naturae  alicujus 
ab  altera  natura.  Differunt  etiam  ab  instantiis  crucis., 
quia  nihil  determinant,  sed  monent  tan  turn  de  separa- 
bilitate  unius  naturae  ab  altera.  Usus  autem  earum 
est  ad  prodendas  falsas  formas,  et  dissipandas  leves 
contcmplationes  ex  rebus  obviis  orientes  ;  acleo  ut  vel- 
uti  plumbum  et  pondera  intellectui  addant26. 

Exempli  gratia  :  sint  nature  inquisitae  quatuor  na 
turae  iliac,  quas  contubernales  vult  esse  Telesius27,  et 
tanquam  ex  eadem  camera :  viz.  calidum,  lucidum, 

ed  to  (the  circumstances  of  anexpe-  cerned.     They  appear  at  first  sight 

riment  being  out  of  our  power,  and  like  the   Instantiae  Comitatus,  but 

incapable  of  being  varied   at  plea-  are  not ;   for  these  latter  are  only 

sure),  there  is  often  a  great  want  of  indicative  of  the  absence  of  some 

conclusive    evidence.      This    holds  Nature  or  quality  in  concretes ;  i.  e. 

of  Agriculture,    Medicine,  Political  in  individuals  with  which  they  are 

Economy,  &c.     In  these  men  de-  usually  connected :  so  Idiots  would 

ceive  themselves  in  consequence  of  be  Instantiae  Comitatus   as  lacking 

this,  and  think  they  are  reasoning  Reason — a   quality   of  Humanity  : 

from  fact  and  experience,  when,  in  while    these   Instances   of  Divorce 

reality,  they  are  only  reasoning  from  are  simply  such  cases  as  shew  dis- 

a  mixture  of  truth  and  falsehood."  tinction  between  classes  which  are 

25  These  "  Instances  of  Divorce"  near   one   another  —  as   light    and 

are  cases  in  which  nothing  is  de-  heat. 

termined  (as  in  Crucial  Instances),  26  rj;nis   phrase  is   the   same   as 

but  in  which   the   distinctions  be-  that  in  I.  104. 

tween    Classes  in  Nature   are   dis-  -7  Cf.  supra,  I.  116, 
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tonne,  mobile,  sive  |)roinj)tnni  ad  inotnni.  At  plurima' 
inveninntur  hixtinitift1  dirortii  inter  ipsas.  Aer  eniin 
tennis  est  et  habilis  ad  inotuin,  non  ealidns  ant  Inci- 
dns  :  lima  lucida,  absqiie  calore  :  a<|iia  t'ervens,  ealida 
absqne  Ininine  :  inotus  acns  ferrea>  super  versorinm, 
pornix  et  apilis,  et  tamen  in  corpore  fYi^jdo,  denso, 
opaco  :  et  eoniplura  id  pfenns. 

Similiter,  sint  natnra-  impiisita'  natnra  eorj)orea  et 
actio  natnralis28.  Videtnr  enini  non  inveniri  actio  na- 
tnralis,  nisi  subsistens  in  aliqno  corjiore.  Attamen 
]»ossit  tortasse  e^se  ciiva  lianc  rcm  hixtitntiu  nonnnlla 
divortii.  Ma  est  aotio  magnetica.  per  (piain  fernnn 
ftTtiir  ad  ma<rnetem,  «jravia  ad  plobiun  terra-.  Addi 
etiam  possint  alia*  nonnnlla'  opcrat  iones  ad  distans. 
Actio  ^i<|iiideni  hnjusinodi  ct  in  tempore  fit.  per  mo 
menta,  non  in  pnncto  temporis;  et  in  loco,  per  gradns 
et  spatia.  Kst  itaijiie  alicjuod  momentum  temporis,  et 
aliqnod  intervallum  loci,  in  (piibus  jsta  virtus  sive  actio 
ha.Tet  in  medio  inter  duo  iila  corpora,  (pia>  motnm 
cient.  Reducitur  itacpie  contemj)latio  ad  hoc;  ntrnm 
ilia  corpora,  (jua1  snnt  termini  inotus,  dis|>onant  vel 
alterent  cor|>ora  media,  ut  per  successionem  et  tactuni 


K  This  is  an  example  of  no  yrcnt  rrted.      We    are,  in    fact,  ignorant 

value.      Bacon's   use  of  the  Trims  of  the  real  link  between  cause  and 

Virtus    and    Act  in    is    very    va^nir.  rlKvt    in   physical   operations.      Vet 

The    point   on   which   he    means   to  this  instance,  with  its  illustrations, 

insist  is  that  there  must  he  an  ex-  shews  that  Bacon  had  got  upon  the 

ertion  of  force  which  is  neither  in  track    of  the    difficult  questions   of 

the   Iron    nor  in   the   Magnet,   hut  the    transmission     of     Magnetism, 

between  both ;   and  that  this,  being  Heat,    Light,    &c.    from    body    to 

sensibly   inappreciable,   is    incorpo-  body,  whose  phenomena  are  yet  but 

real.  This  conclusion  is  an  assump-  im perfectly,  perhaps  not  at  all,  nnder- 

tion,    and    perhaps    not   a    correct  stood.     His  probiem  here  is — must 

one.  In  all  probability  the  attractive  all  operations  in  Nature  be  carried 

force  of  gravity  (which  corresponds  on  by  action   in   corporeal  bodies  ; 

to   it)    is    physical    and    corporeal  ;  or  are  not  some  things  (like  Light) 

though  we  may  not  be  able  to  ex-  transmitted  through  an  incorporeal 

plain  exactly  what  it  is  or  how  ex-  medium  ? 
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verum  labatur  virtus  a  term i no  ad  terminum,  et  inte 
rim  subsistat  in  corpore  medio  ;  an  horum  nihil  sit, 
praeter  corpora,  et  virtutem,  et  spatia  ?  Atqne  in  radiis 
opticis,  et  sonis,  et  calore,  et  aliis  nonnullis  operantibus 
ad  distans,  probabile  est,  media  corpora  disponi  et  al- 
terari :  eo  magis,  quod  requiratur  medium  qualificatum 
ad  deferendam  operationem  talem.  At  magnetica  ilia 
sive  coitiva  virtus  admittit  media  tanquam  adiapliora, 
nee  impeditur  virtus  in  omnigeno  medio.  Quod  si  nil 
rei  habeat  virtus  ilia  aut  actio  cum  corpore  medio, 
sequitur  quod  sit  virtus  aut  actio  naturalis  ad  tempus 
nonnullum,  et  in  loco  nonnullo,  subsistens  sine  cor 
pore  :  cum  neque  subsistat  in  cor[)oribus  terminanti- 
bus,  nee  in  mecliis.  Quare  actio  magnetica  poterit 
esse  imtantia  divortii,  circa  naturam  corpoream,  et 
action  em  naturalem.  Cui  hoc  adjici  potest  tanquam 
corollarium  aut  lucruni  non  praetermittendum :  viz. 
quod  etiairi  secimdnm  sen  sum  philosophanti  sumi  pos- 
sit  probatio29,  quod  sint  entia,  et  substantial  separata;  et 
incorporeal.  Si  enim  virtus  et  actio  naturalis,  emanans  a 
corpore,  subsistere  possit  aliquo  tempore,  et  aliquo  loco, 
omnino  sine  corpore ;  prope  est  ut  possit  ctiam  ema- 
nare  in  origine  sna  a  substantia  incorporea.  Videtur 
enim  non  minus  requiri  natura  corporea  ad  actionem 
naturalem  sustentandam  et  devehendam,  quam  ad  ex- 
ci  tan  dam  aut  generandam. 

XXXVIII. 

Sequuntur  quinque  ordines  instantiarum,  quas  uno 
vocabulo  generali  instantias  lampadis™,  sive  informa 
tion-is  primce,  appellare  consuevimus.  Esc  sunt,  quae 

29  This,  too, — an  attempt  to  prove  cause  they  propose  chiefly  to  en- 

the  existence  of  an  incorporeal  Na-  lighten  our  dark  senses,  and  to 

ture  by  the  senses— is  strange.  make  onr  apprehension  of  facts 

:w    Instances  of  the    Lamp,   he-  more  correct. 
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auxiliantur  sensui.  Cum  enim  omnis  interpretatio  na- 
tnrce  incipiat  a  sensu ;  atque  a  seiisuum  perceptionibus, 
recta,  constant!,  et  munita  via,  ducat  ad  perceptiones 
intellectus,  quiv  sunt  notiones  vera;  ct  axiomata :  ne- 
cesse  est,  ut  (man to  magis  copiosnc  et  exacts  fuerint 
repraesentationes,  sive  pnubitiones  ipsius  sensus,  tanto 
omnia  cedant  facilius  et  felicius. 

Ilarum  autem  quinque  instantiarum  la?npadis,  pri- 
maru  roborant,  ampliant,  et  rectificant  actiones  sensus 
immediatas  :  secundai  deducunt  non-sensibile  ad  sen- 
sibile :  tertm*  indicant  processus  continuatos  sive  series 
earum  rerum  et  motuum,  qua)  (ut  plurimum)  non  no- 
tantur,  nisi  in  exitu  ant  periodis :  quarta1  aliquid  sub- 
stituunt  sensui  in  meris  destitutionibus  :  quiiihu  exci 
tant  attentionem  sensus  et  advertentiam,  atque  una 
limitant  subtilitatem  rerum.  Do  his  autem  singulis 
jam  dicendum  est. 

XXXIX. 

Inter  prterogativas  instantiarum,  ponemus  loco  de- 
cimo  sexto  'utxtantids  janua;  sive  portce :  eo  enim  no 
mine  eas  appellamus,  qua1  juvant  actiones  sensus  im 
mediatas.  Inter  sensus  autem  manifestum  est  partes 
j)Hmas  tenere  visum,  (juoad  informationem :  quare  huic 
sensui  pruecipue  auxilia  conquirenda.  Auxilia  autem 
trij)licia  esse  }>osse  videntur :  vel  ut  percipiat  non 

;il  The   ist  (Janua?)  provide   In-  process   of  Nature — that  it  is   not 

strumental  aid,  like  the  Telescope,  "  per  saltum." 

&c.,  to  increase   and   improve  the  The   4th    (Supplement!)    supply 

impressions  of  sense.  information  where   the  senses  fail. 

The  and  (Citantes)  enlarge  our  He  instances  Magnetism, 

sphere     of    sensible     appreciation.  The  5th  (Persecantes)  penetrate 

Such  would  be  the  Air-pump,  the  into  the  subtle  nature  of  things,  and 

Barometer,  or    the  Electrical   Ma-  excite  the  attention  of  the  senses  to 

chine.  subtle  facts,  which  before  they  were 

The  3rd  (Vise)  shew  the  gradual  wont  to  neglect. 
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visa;  vel  ut  niajorc  intervallo ;  vel  ut  exactius  et  dis- 
tinctius. 

Primi  generis  sunt  (missis  bis-oculis32,  et  hujusmodi, 
qua?  valent  tan  turn  ad  corrigendam  et  levandam  infir- 
mitatem  visas  non  bene  dispositi,  atque  ideo  nihil  am- 
plius  informant)  ea,  qiue  nuper  inventa  sunt  perspi- 
cilla  ;  qua?  latentes  et  invisibles  corporum  minutias, 
et  occultos  schematismos,  et  motus  (aucta  insigniter 
specierum  magnitudine)  demonstrant ;  quorum  vi,  in 
pulice,  musca,  vermiculis,  accurata  corporis  figura  et 
lineamenta,  nee  non  colores  et  motus  prius  non  con- 
spicui,  non  sine  admiratione  cermmtur.  Quinetiam 
aiunt,  lineam  rectam  calamo  vel  penicillo  descriptam, 
per  hujusmodi  perspicilla  insequalem  admodum  et  tor- 
tuosam  cerrii :  quia  scilicet  nee  motus  manus  licet  per 
regulam  adjutcc,  nee  impressio  atramenti  aut  colons, 
revera  cequalia  existant ;  licet  illx  insequalitates  tarn 
minute  sint,  ut  sine  adjumento  hujusmodi  perspicillo- 
rum  conspici  nequeant.  Etiam  superstitiosam  quandam 
observationem  in  hac  re  (ut  fit  in  rebus  novis  et  miris) 
addiderunt  homines  :  viz.  quod  hujusmodi  perspicilla 
opera  naturie  illustrent,  artis  debonestent.  Illud  vero 
nihil  aliud  cst,  quam  quod  texturac  naturales  multo 
subtiliores  sint  quam  artih'cios*.  Perspicillum  enim 
illud  ad  minuta  tantum  valet :  quale  perspicillum  si 
vidisset  Democritus33,  exsiluisset  forte,  et  modum  vi- 
dendi  atomuin  (quam  ille  invisibilem  omnino  affirma- 
vit)  inventum  f'uisse  putasset.  Verum  incompetentia 
hujusmodi  perspicillorum,  praeterquam  ad  minutias  tan- 
turn,  (neque  ad  ipsas  quoque,  si  fuerint  in  corpore  ma- 

32  Bis-oculi,    Sj)ectacles.      There  have  known  much  about,  or  to  have 

is  also  an  account  of  the  "  Perspi-  used  himself.     It  was  of  course  the 

cillum,"  or  Magnifying-glass,  which  germ  of  the  Microscope. 

Bacon  himself  (from  his  language  33  Cf.  supr.  I.  51,  &c. 
"  Quinetiam  aiunt")  seems  not  to 
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jusculo)  usuni  rei  ilcstruit.  Si  cnim  inventum  extend! 
posset  ad  corpora  inajora,  aut  corporuin  majorum  mi- 
nutias ;  adeo  ut  textura  panni  lintei  conspici  posset 
taii(|uaiu  rete ;  atque  hoc  modo  minutiae  latentes  et  in- 
acqualitates  gemmarum,  liquorum,  uriiuiruni,  sanguinis, 
vulneruni,  et  multaruin  aliaruni  reruin  cerni  possent ; 
magna)  procuklubio  ex  eo  invento  commoditates  capi 
possent. 

Secundi  generis  sunt  ilia  altera  pcrspicilla,  qua4 
memorabili  conatu  adinvenit  Galihcus  u :  (juoruni  ope, 
tanquam  |>er  scaphas  aut  uaviculas,  aperiri  et  exerceri 
j>ossiiit  propiora  cum  coelestibus  commercia.  Iliuc  euini 
coustat,  galaxiam  esM-  noduin  sive  coacervationem  stel- 
lartini  j)arvaruni,  plane  immeratarum  et  distinctarum : 
de  qua  re  aj>ud  antiquos  taiitum  suspicio  fuit.  I  line 
denionstrari  videtur,  quod  sjiatia  orbium  (quos  voeant) 
planetarum  non  sint  plane  vacua  aliis  stellis;  sed  quod 
cerium  incipiat  stellascere,  aiitc(iuam  ad  ca'lum  ipsum 
stellatum  veiitum  sit ;  licet  stellis  minoribus,  quam  ut 
sine  perspicillis  istis  conspici  possint.  llinc  choreas 
illas  stellarum  parvarum  circa  planetam  Jovis  (undo 
conjici  possit,  esse  in  motibus  stellarum  ])lura  centra-15) 

34  Remarkable  as  a  mention  of  really  the  inventor  of  the  Telescope  : 
(ialileo  with  approbation.  Some  but  this  does  not  seem  to  have  been 
have  denied  that  (ialileo  really  in-  the  case.  At  any  rate  Galileo  was 
vented  the  Telescope.  But  it  seems  the  first  person  who  invented  it 
to  have  been  his  discovery.  See  from  scientific  principles.  lie  com- 
Drinkwater's  Life  of  (ialileo,  pub-  bined  a  plano-convex  and  a  plano- 
lished  in  the  Library  of  Useful  concave  lens,  the  latter  the  nearer 
Knowledge,  chap.  vi.  The  single  to  the  eye,  distant  from  each  other 
lens  and  its  use  were  well  known  by  the  difference  of  their  focal 
long  before  Galileo,  and  there  are  lengths; —  their  principle  was  that 
passages  in  both  Fracastoro's  wri-  of  the  Opera-glass.  He  also  con- 
tings  and  in  those  of  Baptista  Porta,  structed  Microscopes  on  the  same 
which  seem  to  shew  that  they  had  principle. 

tried  to  combine  two  lenses  toge-  &>  This  reference  to  the  Satellites 

ther.     Roger  Bacon's  language  has  of  Jupiter;    and  the  possibility  of 

led  some  to  conceive  (see  Palgrave's  many   centres,    shews    that    Bacon 

Merchant  and    I-'riar)   that  he   was  was  after  all  prepared  to  accept  the 
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intueri  licet.  Hinc  insequalitates  luminosi  et  opaci  in 
luna  distinctius  ceriumtur  et  locantur  ;  adeo  ut  fieri 
possit  quaxlam  seleno-graphia.  Hinc  macula?  in  sole ; 
et  id  genus :  omnia  certe  inventa  nobilia,  quatenus 
fides  hujusmodi  demonstrationibus  tuto  adhiberi  possit. 
Quse  nobis  ob  hoc  maxime  suspectaj  sunt,  quod  in  istis 
paucis  sistatur  experimentum,  neque  alia  complura  in- 
vestigatu  rcque  digna  eaclem  ratione  inventa  sint. 

Tertii  generis  sunt  bacilla  ilia  ad  terras  mensurandas, 
astrolabia,  et  similia :  quse  sensum  videndi  non  ampli- 
ant,  sed  rectificant  et  dirigunt.  Quod  si  sint  aliae  in- 
stantise,  quse  reliquos  sensus  juvent  in  ipsorum  actioni- 
bus  immediatis  et  individuis;  tamen  si  ejusmodi  sint, 
quae  informationi  ipsi  nihil  addant  plus  quam  jam  ha- 
betur,  ad  id,  quod  mine  agitur,  non  faciunt.  Itaque 
earum  mentionem  non  fecimus. 

XL. 

Inter  prterogativas  instantiarum  ponemus  loco  de- 
cimo  septimo  instantias  citantes ;  sumpto  vocabulo  a 
foris  civilibus,  quia  citant  ea  ut  compareant,  qua;  prius 
non  coniparuerunt :  quas  etiam  instantias  evocantes  ap- 
pellare  consuevimus.  Eac  deducunt  non-sensibile  ad 
sensibile36. 

Sensum  autem  fugiunt  res,  vel  (1)  propter  distan- 
tiam  objecti  locati37;  vel  (2)  propter  interceptionem 

truth  had  it  been  revealed  in  his  "  in  istis  paucis  sistatur  experimen- 

own  day.    The  Selenography  which  turn"  is  to  be  blamed.     Galileo  dis- 

he   foresees,   has,  of  course,   been  covered  the  Satellites  of  Jupiter, 

carried  to  great  perfection ;  and  the  36    It   is    hard    to   translate   this 

spots   in   the   Sun   were   first   dis-  "  deducunt "   without    some    such 

covered  by   Harriot  in   1610;   and  periphrasis  as  "  bring  down  to  the 

from  them   it  was    calculated  that  range  of  the  Senses  that  which  was 

the  Sun  revolves  on  its  own  axis  previously  beyond  them." 

in   about   25  days  7  hours.      Ba-  3J"  This  class  runs  into  that  of  the 

con's  caution  is  not  to  be  despised,  "  Janua."     For  surely  stars  not  vi- 

though  his  haste  in  affirming  that  sible  to  the  naked  eye,  but  disco- 

S  2 
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sensus  per  corpora  media ;  vel  (3)  quia  objectum  non 
cst  habile  ad  impressionem  in  sensu  faciendam  ;  vel 
(4)  quia  deficit  quantum  in  objecto  pro  feriendo  sensu ; 
vel  (5)  quia  tempus  non  est  proportionatum  ad  actu- 
andum  sensum  ;  vel  (6)  quia  object!  percussio  non  to- 
leratur  a  sensu;  vel  (7)  quia  objectmn  ante  implevit  et 
possedit  sensum,  ut  novo  motui  non  sit  locus.  Atque 
Iwc  pnvcipue  ad  visum  pertinent,  et  deinde  ad  tactum. 
Nam  hi  duo  sensus  sunt  inf'ormativi  ad  largum,  atque 
de  com  muni  bus  objectis;  ubi  reliqui  tres  non  informent 
fere,  nisi  immediate,  et  de  propriis  objectis. 

(1)  In   primo  genere  non  fit  deductio  ad  sensibile, 
nisi  rei,  qua*  cerni   non   possit   propter  distantiam,  adji- 
ciatur  aut  substituatur  alia  res,  qua;  sensum   magis  e 
longinquo  provocare  et  ferire   possit  :   veluti   in  signifi- 
catione  rerum  per  ignes,  campanas,  et  similia. 

(2)  In    secundo    genere   fit    deductio,  cum    ea,  qua- 
interius  propter  interpositionem  corporum   latent,  nee 
commode  aperiri   possunt,  per  ea,  qua1  sunt  in  super- 
ficie,  aut  ab  interioribus  effluunt,  ])erducuntur  ad   sen- 
sum  :  ut  status   humanorum  corj)ortim   j)er  pulsus,  et 
urinas,  et  similia. 

(3,  4)  At  tertii  et  quarti  generis  deductiones  ad  plu- 
rima  spectant,  atque  undique  in  rerum  inquisitione 
sunt  conquirenda?.  JIujus  rei  exempla  sunt.  Patet 
quod  aer,  et  spiritus,  et  bujusmodi  res,  qua;  sunt  toto 
cor])ore  tenues  et  subtiles,  nee  cerni  nee  tangi  possint. 

verable  with  a  Telescope,  would  be  fore  us  by  the  Microscope.     Of  the 

apt  illustrations  of  this  subdivision,  fifth,  the  measurement  of  very  rapid 

The   second   division   may   be  well  intervals  by  electric  light  would  be 

illustrated  by  the  Stethescope.    The  an  instance.     Of  the  sixth,  coloured 

third   by  the  chemical  detection  of  glasses  to  shade  off  the  Sun's  light. 

Gases,   or   (e.  g.)   the  discovery   of  Of  the  seventh,  he  adduces  strong 

Actinism  in  rays  of  the  Sun  by  ex-  smells   as  his  example,  but  thinks 

posure  of  a  plate  of  silver  to  them,  the  class  one  of  no  great  import- 

The  fourth  would   be  brought  be-  ance. 
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Quare  in  inquisitione  circa  hujusmodi  corpora,  deduc- 
tionibus  omnino  est  opus. 

Sit  itaque  natura  inquisita,  actio  et  motus  spiritus38, 
qui  includitur  in  corporibus  tangibilibus.  Omne  enim 
tangibile  apud  nos  continet  spiritum  invisibilem  et  in- 
tactilem,  eique  obducitur,  atque  eum  quasi  vestit.  Hinc 
fons  triplex  potens  ille,  et  mirabilis  processus  spiritus  in 
corpore  tangibili.  Spiritus  enim  in  re  tangibili,  emis- 
sus,  corpora  contrahit  et  desiccat;  detentus,  corpora 
intenerat  et  colliquat:  nee  prorsus  emissus,  nee  pror- 
sus  detentus,  informat,  membrificat,  assimilat,  egerit, 
organizat,  et  similia.  Atque  hsec  omnia  deducuntur  ad 
sensibile  per  effectus  conspicuos. 

Etenim  in  omni  corpore  tangibili  inanimate,  spiritus 
inclusus  primo  multiplicat  se,  et  tanquam  depascit  par- 
tes  tangibiles  eas,  quae  sunt  maxime  ad  hoc  faciles  et 
praeparatoe ;  easque  digerit,  et  conficit,  et  vertit  in  spi 
ritum,  et  deinde  una  evolant.  Atque  lisec  confectio  et 
multiplicatio  spiritus  deducitur  ad  sensum  per  diminu- 
tionem  ponderis.  In  omni  enim  desiccatione  aliquid 
defluit  dequanto;  neque  id  ipsum  ex  spiritu  tantum 
prseinexistente,  sed  ex  corpore  quod  prius  fuit  tangi 
bile,  et  noviter  versum  est :  spiritum  enim  non  ponde- 


38  See  I.  50  (note  64).  This  search  Pantheism ;  and  is  more  like  a  crude 
after  the  nature  of  "  Spirits"  was  in  and  obscure  conception  of  Electri- 
reality  a  search  for  the  principle  of  city,  and  gaseous  agencies,  than 
Life  in  "  Animate"  objects — but  it  ought  else.  To  illustrate  Bacon's 
was  also  more :  for  Bacon  speaks  language,  I  may  venture  again  to 
often  of  the  "  Spirit"  in  Iron.  It  quote  Milton's  Paradise  Lost,  v. 
is  however  very  far  from  modern  484. 

"  Flowers  and  their  fruit 

Man's  nourishment,  by  gradual  scale  sublimed, 

To  vital  Spirits  aspire,  to  Animal, 

To  intellectual  give  both  life  and  sense, 

Fancy  and  understanding ;  whence  the  Soul 

Reason  receives,  and  Reason  in  her  Being 

Discursive  or  Intuitive." 
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rat.  Egressus  autem  sive  emissio  spiritus  deducitur  ad 
sensibile  in  rubigine  mctallorum,  et  aliis  putrefactioni- 
bus39  ejus  generis,  qua?  sistunt  se  antequam  pervene- 
rint  ad  rudimenta  vita) ;  nam  ilhr  ad  tertium  genus 
processus  pertinent.  Etenini  in  corporibus  magis 
compactis  spiritus  non  invenit  poros  et  meatus,  per 
quos  evolet :  itaque  cogitur  partes  ipsas  tangibiles  pro- 
trudere  et  ante  se  agere,  ita  ut  ilia;  simul  exeant ; 
atque  inde  tit  rubigo,  et  siniilia.  At  contractio  par- 
tinm  tangibilium,  post(]uam  ali(iuid  de  spiritu  fuerit 
emissuni,  (unde  sequitur  ilia  desiccatio)  deducitur  ad 
sensibile,  turn  per  ipsam  duritieni  rei  auctam,  turn 
multo  magis  per  scissuras,  angustationes,  corrugationes, 
et  complicationes  corporum,  qua;  inde  sequuntur.  Et- 
enim  partes  ligni  desiliunt  et  angustantur ;  pelles  cor- 
rugantur:  neque  id  solum,  sod  (si  subita  fuerit  emissio 
sj)iritus  per  calorem  ignis)  tantuin  properant  ad  contrac- 
tionem,  ut  se  complicent  et  convolvant. 

At  contra,  ubi  spiritus  detinetur,  et  tamen  dilatatur 
et  excitatur  per  calorem  aut  ejus  analoga ;  (id  quod  fit 
in  corporibus  magis  solidis  aut  tenacibus)  turn  vero  cor 
pora  emolliuntur,  ut  forrum  candens  ;  fluunt,  ut  me- 
talla;  liquescunt,  ut  gummi,  cera,  et  similia.  Jtaque 
contrariw  illrc  operationes  caloris  (ut  ex  eo  alia  dure- 
scant,  alia  liquescant 40)  facile  reconciliantur ;  quia  in 
illis,  spiritus  emittitur;  in  his,  agitatur  et  detinetur: 
quorum  posterius  est  actio  propria  caloris  et  spiritus; 
prius  actio  partium  tangibilium  tantum  per  occasionem 
spiritus  emissi. 

Ast  ubi  spiritus  nee  detinetur  prorsus,  nee  prorsus 

39  Rust  arises  from  the  Chemical  Affinity  which  attracts  the  Oxygen 
in  the  Air  to  the  Iron. 

40  "  Limus  ut  hie  durescit,  et  hsec  ut  cera  liquescit 

Uno  eodemque  igni."  Virg.  Eel.  viii.  80. 
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emittitur ;  sed  tantum  inter  claustra  sua  tentat  et  ex- 
peri  tur,  atque  nacta  est  partes  tangibiles  obedientes  et 
sequaces  in  promptu ;  ita  ut  quo  spiritus  agit,  ese  simul 
sequantur :  turn  vero  sequitur  efformatio  in  corpus  or- 
ganicum,  et  membrificatio,  et  reliquse  actiones  vitales, 
tarn  in  vegetabilibus  quam  in  animalibus.  Atque  hsec 
maxime  deducuntur  ad  sensum,  per  notationes  diligen- 
tes  primorum  inceptuum  et  rudimentorum  sive  tenta- 
mentorum  vitae  in  animalculis  ex  putrefactione  natis,  ut 
in  ovis  formicarum,  vermibus,  muscis,  ranis  post  im- 
brem,  &c.  Requiritur  autem  ad  vivificationem,  et 
lenitas  caloris,  et  lentor  corporis ;  ut  spiritus  nee  per 
festinationem  erumpat,  nee  per  contumaciam  partium 
coerceatur :  quin  potius  ad  cerse  modum  illas  plicare  et 
effingere  possit. 

Rursus,  differentia  ilia  spiritus  maxime  nobilis,  et  ad 
plurima  pertinens,  (viz.  spiritus  abscissi  ;  ramosi  sim- 
pliciter;  ramosi  simul  et  cellulati :  ex  quibus  prior, 
est  spiritus  omnium  corporum  inanimatorum ;  secun- 
dus,  vegetabilium ;  tertius,  animalimn :)  per  plurimas 
instantias  deductorias  tanquam  sub  oculos  ponitur. 

Similiter  patet,  quod  subtiliores  texturse  et  schema- 
tismi  rerum  (licet  toto  corpore  visibilium,  aut  tangibi- 
lium)  nee  cernantur,  nee  tangantur.  Quare  in  his 
quoque  per  deductionem  procedit  informatio.  At  dif 
ferentia  schematismorum  maxime  radicalis  et  primaria 
sumitur  ex  copia  vel  paucitate  materiae,  quae  subit  idem 
spatium  sive  dimensum.  Reliqui  enim  schematismi 
(qui  referuntur  ad  dissimilaritates  partium,  quae  in  eo- 
dem  corpore  continentur,  et  collocationes  ac  posituras 
earundem)  prse  illo  altero  sunt  secundarii. 

Sit  itaque  natura  inquisita,  expansio  sive  coitio  ma- 
teriae  in  corporibus  respective :  viz.  quantum  materiae 
impleat  quantum  dimensum  in  singulis.  Etenim  nil 
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verius  in  natura,  ([uain  propositio  ilia  gemella ;  far  ni- 
hilo  nihil  Jieri :  neque,  Quicquam  in  nihilton  rediqi*1 : 
verum  (|uantuin  i|)simi  materia'  sive  summam  totalem 
con<tare.  not-  auo-eri  nut  ininui.  Xcc  ilhul  minus  ve- 
nini ;  /•„>  ^Kantn  il/n  mntt'r'ui'  sid>  iisdem  spat  Us  sire 
i!>H*,  pro  (lirr)'*it(iti>  corponnn,  j>lns  et  minus 
'ri ;  ut  in  aqua  plus,  in  aere  minus:  adeo  ut  si 
(|iiis  asserat.  ali(|iiod  contentum  aqua1  in  par  contentum 
aeris  verti  posse,  idem  sit  ac:  si  dicat,  ali(juid  posse 
redigi  in  niliilmn  :  contra  si  quis  asserat,  aliquod  eou- 
teutuni  ai:ris  in  par  eontentmii  a(|iia-  vc-rti  posse;  idem 
sit  ae  si  dicat,  alitpiid  posse  fieri  ex  nihilo.  Atque  ex 
copia  i>ta  et  paucitate  materia-,  notiones  illa^  denxi  et 
ran,  (pia-  varie  et  promiscue  accipiuntur,  j)roj>rie  ab- 
stralmntur.  . \ssumenda  est  et  assertio  ilia  tertia,  etiam 
satis  certa  ;  (jiiod  hoc,  dc  (pio  lorjuimur,  plus  et  minus 
materia'  in  corporo  hoc  vel  illo,  ad  calculos  (tacta  col- 
hitione)  et  proportion^  cxactas,  aut  exactis  j)ropin(jiias, 
rcduci  jtossit  '-.  Veluti  si  <|iiis  dicat,  inesse  in  dato 
conteuto  anri  talem  coacervationem  materi;i\  ut  opus 

4'  See  I'ersuis,  Sat.  ii.  s^.  S4_ 


DC  niliilo,  in  niliihun  nil  jiosse  ri-verti. 
And  Lucreliu<,  Hk.  i. 

"  Nil  ixitur  fieri  de  nilo  posse  piitandum  est." 

The  do^ma  is  also  to  he  found  in  is    his    rejection    of   "  porous    and 

Aristotle's  Phys.  Ausc.  I\'.  ch:i]).  i.  sj)on^y"  matters.     He  seems  too  to 

mil*  TO  yiyd/if  vnv  dvdyKr)  ylvtaOai  fj  consider  that  his  "  S])irits"  are  ma- 

f£  OVTUV  t)  (<  pi]  oj'ro)!'.    TOVTUV  fit  terial,  and  ponderable  possibly.  This 

TO  pti>  IK  pi]  oj/rcoi/  yivtcrdai  uSvva-  looks  almost  as  if  he  meant  by  these 

rov'  frtpl  yap  TOVTTJS  ofjLoyvapovovo-i  Spiritus  the  gases  in  nature.     And 

rrjf  5o^r  inravTf j  oi  TTtpl  0iV«a)f.  his    exj)eriment    given    below   is    a 

4-  He  wishes  here  to  express  the  good  illustration  of  the  want  of  ap- 

fact,  that  one  must  have  a  standard  pliances     and     instruments    under 

of  measurement  of  weight ;  and  by  which   he  laboured,  and  which  he 

weight  of  density.      This  he  takes  sought   to    lessen.     The   Airpump 

to  be  Spirits  of  Wine ;  we  use  Wa-  has  filled   up  the  void  in  this  par- 

ter.     His  ratio  21:1  is  absurd,  as  ticular  case. 
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habeat  spiritus  vini,  ad  tale  quantum  materiae  aequan- 
dum,  spatio  vicies  et  semel  majore  quam  implet  au- 
rum,  non  erraverit. 

Coacervatio  autein  materioe,  et  rationes  ejus  dedu- 
cuntur  ad  sensibile  per  pondus.  Pondus  enim  respondet 
copies  materiae,  quoad  partes  rei  tangibilis :  spiritus  au- 
tem,  et  ejus  quantum  ex  materia,  non  venit  in  compu- 
tationem  per  pondus ;  levat  enim  pondus  potius  quam 
gravat.  At  nos  bujus  rei  tabulam  fecimus  satis  accu- 
ratani ;  in  qua  pondera  et  spatia  singulorum  metallo- 
rum,  lapidum  priccipuorum,  lignorum,  liquorum,  oleo- 
rum,  et  plurimorura  aliorum  corporuin,  tarn  naturalium 
quam  artificialium,  excepimus :  rein  polychrestam,  tarn 
ad  lucem  informationis,  quam  ad  normam  operationis ; 
et  qusc  multas  res  revelet  onmino  prater  expectatum. 
Neque  illud  pro  minimo  habendum  est,  quod  demon- 
stret,  omnem  varietatem,  quae  in  corporibus  tangibili- 
bus  nobis  notis  versatur,  (intelligimus  autem  corpora 
bene  unita,  nee  plane  spongiosa,  et  cava,  et  magna  ex 
parte  aere  impleta)  non  ultra  rationes  partium  viginti 
et  unius  excedere :  tarn  finita  scilicet  est  natura,  aut 
saltern  ilia  pars  ejus,  cujus  usus  ad  nos  maxime  per- 
tinet. 

Etiam  diligentiae  nostrae  esse  putavimus,  experiri,  si 
forte  capi  possint  rationes  corporum  non  tangibilium 
sive  pneumaticorum,  respectu  corporum  tangibilium. 
Id  quod  tali  molitione  aggressi  sumus.  Phialam  vi- 
tream  accepimus,  quac  unciam  fortasse  imam  capere 
possit :  parvitate  vasis  usi,  ut  minori  cum  calore  posset 
fieri  evaporatio  sequens.  Hanc  phialam  spiritu  vini  im- 
plevimus  fere  ad  collum  ;  eligentes  spiritum  vini,  quod 
per  tabulam  priorem,  eum  esse  ex  corporibus  tangibili- 
bus  (quae  bene  unita,  nee  cava  sunt)  rarissimum,  et  mi 
nimum  continens  materiae  sub  suo  dimenso,  observavi- 
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inns.  Deinde  pondus  8])iritus  cum  pliiala  ipsa  exacte 
notavimus.  Postea  vesicam  accepimus,  qua*  circa  duas 
pintas  contineret.  Kx  ea  aerem  omnem,  quoad  fieri 
potuit,  expressimus,  co  us()iie  ut  vesica1  ambo  latcra 
essent  contigua  :  ctiani  prius  vesicam  olco  oblevimus 
cum  fricatiouc  leni,  quo  vesica  csset  elausior;  ejus,  si- 
qua  erat,  porositate  oleo  obturata.  I  lane  vesicam  circa 
os  pliiahv,  ore  pliiala1  iutra  os  vesica'  recepto,  fortiter 
ligavimus;  filo  parum  cerato,  ut  melius  adluvresceret  et 
arctius  lio-aret.  Turn  (lemuiii  phialam  supra  carboues 
ardentes  in  foeulo  collocavimus.  At  ]>aulo  post  vapor 
sive  aura  sj)iritus  vini  pur  calorem  dilatati,  et  in  j)iieu- 
maticum  versi,  vesicam  ]»aulatim  sutllavit,  eamque  uiii- 
versam  veli  instar  undequaque  extendit.  Id  postquam 
factum  fuit.  contimio  vitrum  ab  i^iK1  removimus,  et  su 
per  tapetem  posuimus,  ne  1'ri^ore  disrumperetur:  statim 
quoque  in  summitate  vcsica-  foramen  fecimus,  ne  vaj>or, 
ccssante  calore,  in  liijiiorem  restitutus  resideret,  et  ra- 
tiones  confunderet.  Turn  vero  vesicam  ipsam  sustulimus, 
et  rursus  j)ondus  excepimus  sj)iritus  vini  qui  remanebat. 
Inde  quantum  consumptum  1'uisset  in  vaporem  seu 
pneumaticum,  computavimtis;  et  facta  collatione,  <juan- 
tum  locum  sive  spatium  illud  corpus  implesset,  quando 
esset  spiritus  vini  in  pliiala,  et  rursus  quantum  spatium 
impleverit,  postquam  factum  fuisset  pneumaticum  in 
vesica,  rationes  subduximus :  ex  (jiiibus  manifesto  li- 
quebat,  corpus  istud  ita  versum  et  mutatum  expansio- 
nem  centujilo  majorem,  quam  antea  habuisset,  acqui- 
sivisse. 

Similiter  sit  natura  inquisita,  calor  aut  frigus ;  ejus 
nempe  gradus,  ut  a  sensu  non  percipiantur  ob  debilita- 
tem.  HOJC  deducuntur  ad  sensum  per  vitrum  calen- 
dare,  quale  superius  descripsimus.  Calor  enim  et  frigus, 
ipsa  non  percipiuntur  ad  tactum :  at  calor  aerem  ex- 
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pandit,  frigus  contraliit.  Neque  rursus  ilia  expansio  et 
contractio  aeris  percipitur  ad  visum  :  at  aer  ille  expan- 
sus  aquam  deprimit,  contractus  attollit ;  ac  turn  de- 
mum  fit  deductio  ad  visum,  non  ante,  aut  alias. 

Similiter  sit  natura  inquisita,  mistura  corporum ;  viz. 
quid  habeant  ex  aqueo,  quid  ex  oleoso,  quid  ex  spiritu, 
quid  ex  cinere,  et  salibus,  et  hujusmodi :  vel  etiam  (in 
particular!)  quid  habeat  lac  butyri,  quid  coaguli,  quid 
seri,  et  hujusmodi.  Hoec  deducuntur  ad  sensum  per 
artificiosas  et  peritas  separationes,  quatenus  ad  tarigi- 
bilia.  At  natura  spiritus  in  ipsis,  licet  immediate  non 
percipiatur,  tamen  deprehenditur  per  varios  motus  et 
nixus  corporum  tangibilium,  in  ipso  actu  et  processu 
separationis  su.se :  atque  etiam  per  acrimonias,  corrosio- 
nes,  et  diversos  colores,  odores,  et  sapores  eorundem 
corporum  post  separationem.  Atque  in  hac  parte,  per 
distillationes  atque  artificiosas  separationes,  strenue 
sane  ab  hominibus  elaboratum  est ;  sed  non  multo  feli- 
cius  quam  in  cccteris  experimentis,  quso  adhuc  in  usu 
sunt :  modis  nimirum  prorsus  palpatoriis,  et  viis  csecis, 
et  magis  operose  quam  intelligenter ;  et  (quod  pessi- 
mum  est)  nulla  cum  imitatione  aut  scmulatione  naturae, 
sed  cum  destructione  (per  calores  vehementes,  aut  vir- 
tutes  nimis  validas)  omnis  subtilioris  schematism)',  in 
quo  occultse  rerum  virtutes  et  consensus  prsecipue  sitsz 
sunt.  Neque  illud  etiam,  quod  alias  monuimus42,  ho 
minibus  in  mentem  aut  observationem  venire  solet  in 
hujusmodi  separationibus :  hoc  est,  plurimas  qualitates 
in  corporum  vexationibus,  tam  per  ignem  quam  alios 
modos,  indi  ab  ipso  igne  iisque  corporibus,  qua?  ad  se 
parationem  adhibentur,  quse  in  composito  prius  non 
fuerunt ;  unde  mirae  fallaciac.  Neque  enim  scilicet 

«  Cf.  supr.  II.  7. 
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vapor  universns,  qui  ox  aqua  emittitur  per  ignem, 
vapor  ant  aer  an  tea  fuit  in  corpore  aqua1 ;  sed  factus 
cst  maxima  ex  parte  per  dilatationem  aqua?  ex  calore 
ignis. 

Similiter  in  genere  onincs  exqnisittr  probationes 
corporum,  sive  naturalinni  sive  artificialinni,  per  qnas 
vera  dignoscuntur  al)  adnlterinis,  nieliora  a  vilioribus, 
hue  referri  debent  :  deducunt  enim  non-sensibile  ad 
sensibile.  Sunt  ita([iic  diligent!  onra  nndique  con- 
quirenda\ 

(5.)  Quintnm  vero  genus  latitanthv  (piod  attinet  ; 
nianifestuni  est,  aetioncm  sensus  transigi  in  motu,  mo- 
tnni  in  tempore.  Si  igitur  inotus  alicujus  corporis  sit 
vel  tarn  tardus,  vel  tain  velox,  nt  non  sit  proportiona- 
tns  ad  momenta,  in  qnibns  transigitur  actio  sensus, 
objectum  omnino  non  percipitur:  nt  in  motu  indicis 
horologii,  et  rnrsus  in  motu  |>ila>  sclopeti.  Atque  mo- 
tus,  (pii  ob  tarditatem  non  percipitnr,  facile  et  ordina- 
rio  deducitur  ad  sensum  per  summas  inotus;  qui  vero 
ob  velocitatem,  adhuc  non  bene  mensurari  consuevit43; 
sed  tamen  j)ostulat  iiujuisitio  natunr,  nt  boc  fiat  in 
aliquibns. 

(b'.)  Sextnm  antem  genus,  nbi  iinpeditnr  sensus  pro- 
pter  nobilitatem  object!,  recipit  dednctionem  ;  vel  per 
elongationem  majorem  ol)jecti  a  sensu  ;  vel  per  bebe- 
tationcm  object!  ]>er  interpositionem.  niedii  talis,  <juod 
objectum  debilitet,  non  annihilet;  vel  per  admissionem 
et  excc])tioncm  object i  reHexi,  nbi  percussio  directa  sit 
nimis  fortis;  ut  solis  in  pelvi  aqna\ 

(7.)  Septimuni  autem  genus  latitantiiv,  ubi  sensus  ita 
oneratur  objecto,  ut  novcc  admissioni  non  sit  locus,  non 

43  Cf.  Herschel's  Discourse  on  of  great  velocity  is  now  readily  mea- 
Natural  Philosophy,  §  18.  Motion  sured  hy  means  of  Electricity. 


LIB.  11.40,41.  269 

habet  fere  locum  nisi  in  olfactu  et  odoribus ;  nee  ad 
id  quod  agitur  multum  pertinet.  Quare  de  deductio- 
nibus  non-sensibilis  ad  sensibile  haec  dicta  sint. 

Quandoque  tamen  deductio  fit  non  ad  sensum  homi- 
nis,  sed  ad  sensum  alicujus  alterius  animalis,  cujus 
sensus  in  aliquibus  humanum  excellit :  ut  nonnullorum 
odorum,  ad  sensum  canis  ;  lucis,  quse  in  ae're  non  ex- 
trinsecus  illuminate  latenter  existit,  ad  sensum  felis, 
noctuse,  et  hujusmodi  animalium,  qua}  cerriunt  noctu. 
Recte  enim  notavit  Telesius44,  etiam  in  ae're  ipso  inesse 
lucem  quandam  originalem,  licet  exilem  et  tenuem,  et 
maxima  ex  parte  oculis  hominum  aut  plurimorum  ani 
malium  non  inservientem :  quia  ilia  animalia,  ad  quo 
rum  sensum  hujusmodi  lux  est  proportionata,  cernant 
noctu ;  id  quod  vel  sine  luce  fieri,  vel  per  lucem  inter- 
narn,  minus  credibile  est. 

Atque  illud  utique  notandum  est ;  de  destitutioni- 
bus  sensum,  eorumque  remediis,  hie  nos  tractare.  Nam 
fallaciae  sensuuin  ad  proprias  inquisitiones  de  sensu  et 
sensibili  remittendie  sunt :  excepta  ilia  magna  fallacia 
sensuum,  nimirum  quod  constituant  lineas  rerum  ex 
analogia  hominis,  et  non  ex  analogia  universi :  quse 
non  corrigitur,  nisi  per  rationem  et  pliilosophiam  uni- 

versalem45. 

XLL 
Inter  prcerogativas  instantiarum  ponemus   loco  de- 

44  This  notion  of  Telesio  (of  which         45  This  remark  is  true  of  other 

Bacon   approved)    is    now   entirely  subjects  as  well  as  of  sensible  ap- 

exploded.    Air  is  not  self-luminous,  preciation.     We  are  obliged,  by  the 

And  Cats,  &c.  which  are  said  to  see  constitution  of  our  Nature,  to  mea- 

in   the   dark,  are  only  able  to   see  sure    things    by   ourselves.      Even 

with  far  less  light  than  man,  from  the  Bible  often  expresses  truths  of 

the  peculiar  formation  of  their  eyes,  the  highest  kind  by  means  of  terms 

which    catch     more     readily    than  relative    to    us,    and     adapted    to 

man's  do  the  few  rays  which  float  our  limited  intelligence.     And  this 

in  the  air  even  in  the  night.     For  will  continue  while  man   does  but 

Telesio,  see  supra,  I.  116.   II.  37.  "know  in  part." 
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ciino  octavo  i))stanti(is  ricP  ;  quas  ctiam  instantias  iti 
nerant  rs<  ft  tHstdntid.s  articulatas  appellare  consuevi- 
iniis  "'.  Ku*  sunt,  (jiuv  indicant  natunv  niotus  gradatini 
continuatos.  Hoc  autem  genus  instantiarum  potius 
fngit  observationem,  quain  sensum.  Mira  enim  est 
homiinini  circa  hanc  rein  indiligentia.  Contemplantur 
siquidem  naturain  tantummodo  desultorie  et  per  perio- 
dos,  et  post()iiain  corpora  fuerint  absoluta  ac  completa, 
et  non  in  operations  sua.  Quod  si  artiHcis  alicujus  in- 
genia  et  industriam  exploraro  ct  contemplari  t|iiis  cu- 
peret,  is  non  tantuin  inaterias  rudes  artis,  atqne  deinde 
opera  perfeeta,  con>pieere  desideraret ;  sed  potius  pro> 
sens  esse,  cum  artifrx  operatur  et  opus  suuiu  proniovet. 
At(jue  simile  quiddain  circa  naturain  faciendum  est. 
Kxempli  gratia;  si  quis  <le  vegetatione  plantarum  in- 
quirat,  ei  inspiciendum  est  ab  i]>sa  satione  seminis  ali 
cujus,  (id  quod  per  extractionem,  quasi  singulis  diebus, 
seminuni,  qua*  per  biduum,  triduum,  quatriduum,  et 
sic  deineops  in  terra  manserunt,  eoruni([ue  diligentem 
intuituin,  facile  iieri  potest)  ((iiomodo  et  ([iiando  semen 
intumescere  et  turgere  incipiat,  et  veluti  spiritu  im- 
pleri  ;  deinde  quoinodo  corticulam  rumpere,  et  einit- 
tere  fibras,  cum  latione  nonnulla  sui  interim  sursum, 
nisi  terra  fuerit  admodum  contumax  ;  quoinodo  etiam 
emittat  fibras,  jtartim  radicales  deorsum,  partim  cauli- 
culares  sursum,  aliquando  serjiendo  per  latera,  si  ex  ea 
parte  inveniat  terrain  apertam  et  inagis  facilem,  et 
com  j>l  ura  id  genus.  Si  mi  liter  facere  oj>ortet  circa  ex- 
clusionem  ovorum  ;  ubi  facile  conspici  dabitur  proces- 
sus  vivificandi  et  organizandi,  et  quid  et  qua?  partes 

46  What  has  been  said  of  Miyrat-  instrumental  to  advise  and  help  the 

ing  Instances  is  also  true  here.     Cf.  senses.     Both  of  them  touch  upon 

supra,  11.23.      It  is    hard   to   dis-  the  province  of  the  Latent  Process ; 

tinguish  between  them,  except  that  as  Bacon  allows  at  the  end  of  this 

these  Instances  of  the  Way  are  only  Aphorism. 
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fiant  ex  vitello,  quid  ex  albumine  ovi,  et  alia.  Similis 
est  ratio  circa  animalia  ex  putrefactione.  Nam  circa 
animalia  perfecta  et  terrestria,  per  exsectiones  foetuum 
ex  utero,  minus  humanum  esset  ista  inquirere47 ;  nisi 
forte  per  occasiones  abortuum,  et  venationum,  et  simi- 
lium.  Omnino  igitur  vigilia  quacdam  servanda  est 
circa  naturam,  ut  quae  melius  se  conspiciendam  prae- 
beat  noctu,  quam  interdiu.  Istae  enim  contemplationes 
tanquam  nocturnae  censeri  possint,  ob  lucernae  parvi- 
tatem  et  perpetuationem. 

Quin  et  in  inanimatis  idem  tentandum  est :  id  quod 
nos  fecimus  in  inquirendis  aperturis  liquorum  per 
ignem.  Alius  enim  est  modus  aperturae  in  aqua,  alius 
in  vino,  alius  in  aceto,  alius  in  omphacio ;  longe  alius 
in  lacte,  et  oleo,  et  caeteris.  Id  quod  facile  cernere 
erat  per  ebullitionem  super  ignem  lenem,  et  in  vase 
vitreo,  ubi  omnia  cerni  perspicue  possint.  Verum  haec 
brevius  perstringimus  ;  fusius  et  exactius  de  iis  sermo- 
nes  habituri,  cum  ad  inventionem  latentis  rerum  pro- 
cessus  ventum  erit.  Semper  enim  memoria  tenendum 
est,  nos  hoc  loco  non  res  ipsas  tractare,  sed  exempla 
tantum  adducere. 

XLII. 

Inter  prcerogativas  instantiarum,  ponemus  loco  de- 
cimo  nono  instantias  supplement,  sive  substitutionis ; 
quas  etiam  instantias  perfugii  appellare  consuevimus48. 

47  Bacon's  humanity  is  here  con-  brought  about  by  the  Tabula-  gra- 

spicuous  by  the  side  of  some  of  the  duum   without   this  ;    and    (2)   per 

modern  Physical  discoverers ;  whose  analoga.     Such  would  be  Bp.  But- 

experiments   on    Instinct  —  on   the  ler's   substitution    of   the   laws    of 

sensitive   and   other   nerves  —  have  Physics  in  the  investigation  of  the 

been  marked  by  a  disregard  of  ani-  Moral  and  Religious  Laws  of  God. 

mal  suffering.  In  all  subjects  false  Analogies— ap- 

8  This  substitution  is  to  be  two-  parent  and  not  real  parallels— have 

fold — (i)  per graduationem— which,  been  a  continual  source  of  error: 

one  would  have  thought,  might  be  and  nothing  is  so  alluring  or  dan- 


272  NOVUM  ORGANUM. 

Eae  sunt,  qua*  supplent  informationem,  ubi  sensus 
plane  destituitur :  atque  idcirco  ad  eas  confugimus, 
cum  instantly  propria1  haberi  non  possint.  Dupliciter 
autcin  fit  substitutio  :  aut  per  graduationem,  aut  per 
analoga.  Exempli  gratia :  non  invenitur  medium, 
quod  inhibeat  prorsus  operationem  magnetis  in  mo- 
vendo  feiTum  :  non  aiiruni  interpositum,  non  argen- 
tum,  non  lapis,  non  vitrum,  lignum,  aqua,  oleum, 
])annus  aut  corpora  fibrosa,  aer,  flamma,  et  camera. 
Attamen  per  probationem  exactam  fortassc  inveniri 
]>ossit  aliquod  medium,  quod  hebetet  virtutem  ipsius 
])lus  quam  aliquod  aliud,  comparative  et  in  aliquo 
gradu  :  veluti  (jnod  non  traliat  magnes  ferrum  per 
tantam  crassitiem  auri,  quam  per  par  spatium  ae'ris  ; 
aut  per  tantum  argentum  ignitum,  (jiiam  per  frigidum  ; 
et  sic  de  similibus.  Nam  de  his  nos  experimentum 
non  fecimus  :  sed  suflicit  tamen,  ut  proponantur  loco 
exempli.  Similiter  non  invenitur  hie  apud  nos  corpus, 
quod  non  suscipiat  calidum  igni  ap])roximatum.  At 
tamen  longe  citius  suscipit  calorem  aer,  quam  lapis. 
Atque  talis  est  substitutio,  qua?  fit  per  gradus. 

Substitutio  autem  per  analoga,  utilis  sane,  sed  minus 
certa  est  ;  atque  idcirco  cum  judicio  quodam  adhi- 
benda.  Ea  fit,  cum  deducitur  non-sensibile  ad  sen- 
sum  ;  non  per  operationes  sensibiles  ipsius  corporis 
insensibilis,  sed  per  contemplationem  corporis  alicujus 
cognati  sensibilis.  Exempli  gratia :  si  inquiratur  de 
mistura  s])irituum,  ([ui  sunt  corpora  non-visibilia :  vi- 


gerous.     They  must  be  kept  within  vey's  great  discovery ;  as  the  valves 

strict  limits  of  Homogeneity,  or  else  in  plants  are  to  the  sap,  &c.  so  are 

they  will  mislead.    Beyond  those  li-  the  valves  in   the  veins   to  Blood, 

mils  Analogy  will  indeed  give  hints  The  cases  are  Homogeneous  :  it  is 

and  chance  probabilities ;  but  within  the  principle  of  the  growth  of  living 

those  limits  the  argument  is  strong,  beings,  which,  in  both  cases,  would 

and  almost  conclusive.     So  in  Har-  be  under  the  same  law. 
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detur  esse  cognatio  quaedam  inter  corpora  et  fomites 
sive  alimenta  sua.  Fomes  autem  flammae  videtur  esse 
oleum  et  pinguia  ;  aeris,  aqua  et  aquea :  flammae  enim 
multiplicant  se  super  halitus  olei,  aer  super  vapores 
aquae.  Videndum  itaque  de  mistura  aqua?  et  olei,  quae 
se  manifestat  ad  sensum  ;  quandoquidem  mistura  aeris 
et  flammei  generis  fugiat  sensum.  At  oleum  et  aqua 
inter  se  per  compositionem  aut  agitationem  imperfecte 
admodum  miscentur,  eadem  in  lierbis,  et  sanguine,  et 
partibus  animalium,  accurate  et  delicate  miscentur. 
Itaque  simile  quiddam  fieri  possit  circa  inisturam  flam 
mei  et  aerei  generis  in  spiritalibus :  quae  per  confusio- 
n em  simplicem  non  bene  sustirient  misturam  :  eadem 
tamen  in  spiritibus  plantarum  et  animalium  misceri 
videntur :  pracsertim  cum  omnis  spiritus  animatus  de- 
pascat  humida  utraque,  aquea  et  pinguia,  tanquam  fo 
mites  suos. 

Similiter,  si  non  de  perfectioribus  misturis  spirita- 
lium,  sed  de  compositione  tantum  inquiratur;  nempe, 
utrum  facile  inter  se  incorporentur ;  an  potius  (exempli 
gratia)  sint  aliqui  venti  et  exhalationes,  aut  alia  cor 
pora  spiritalia,  quac  non  miscentur  cum  aere  communi, 
sed  tantum  haerent  et  natant  in  eo,  in  globulis  et 
guttis,  et  potius  franguntur  ac  comminuuntur  ab  aere, 
quam  in  ipsum  recipiuntur  et  incorporantur :  hoc  in 
aere  communi  et  aliis  spiritalibus,  ob  subtilitatern  cor- 
porum,  percipi  ad  sensum  non  potest ;  attamen  imago 
qusedam  hujus  rei,  quatenus  fiat,  concipi  possit  in  li- 
quoribus  argent i  vivi,  olei,  aquae ;  atque  etiam  in  aere, 
et  fractione  ejus,  quando  dissipatur  et  ascendit  parvis 
portiunculis  per  aquam ;  atque  etiam  in  fumis  crassi- 
oribus,  denique  in  pulvere  excitato  et  haerente  in  aere ; 
in  quibus  omnibus  non  fit  incorporatio.  Atque  reprac- 
sentatio  praedicta  in  hoc  subjecto  non  mala  est,  si  illud 

T 
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primo  diligenter  inquisitum  fuerit,  utrum  possit  esse 
tnl is  heterogenea  inter  spiritalia,  qualis  invcnitur  inter 
li(jui(la:  11:1111  tinn  demnm  ha>c  simulacra  per  analogiam 
iion  incommode  substituentur. 

At<]ue  de  itixtdHfii.s  istis  xi(j>/>/t')iti'/ifi,  ((iiod  diximus, 
informationem  ab  iis  hauriendam  esse,  quando  desint 
instantia1  proprho,  loco  /icr/}f(/ii ;  niliilominus  intelligi 
volumus,  quod  ilia1  etiam  magni  sint  usus,  etiam  cum 
pr<»pria>  instantia'  adsint ;  ad  roborandam  scilicet  infor 
mationem  una  cum  propriis.  Yerum  de  his  exactius 
dicenius,  (jiiando  ad  adminicida  induct ionis  tractanda 
sermo  ordine  dilabetur  l;l. 

XLIII. 

Inter  pr&rngatiras  instantiaruiti,  ponemus  loco  vice- 
simo  iu*f<inti(ts  /n'r.^caiitt'x  ;  (|ua^  etiam  inxlunlnt*  n'l- 
ajijicllare  consuevimus,  sed  di versa  ratione. 
h's  cnim  eas  :ippellamus,  (|iiia  vellicant  intel- 
lectunr'0,  /icrxcctni/cx,  (piia  jx-rsccant  naturam  :  undo 
etiam  illas  quandoqiie  iii^fnnlidx  DcmocritiA  iiomina- 
mus.  K;e  sunt,  ([iia>  de  admirabili  et  exquisita  subti- 
litate  natura-  intellcctum  siil)inonent,  lit  excitetur  et 
exper^iscatur  ad  attentioiiem,  et  observationem,  et  in- 
quisitionem  debitam.  Kxemjdi  gratia:  (juod  ])arum 
•••uttuhv  atramenti  ad  tot  literas  vel  lincas  extendatur ; 

o 

(|iiod  argi'iitum,  exterius  tantum  inauratuni,  ad  tantam 
longitudinem  iili  inaurati  continuetur;  (jiiod  pusillus 
vermiculus,  (jualis  in  cute  iiivenitur,  habeat  in  se  spiri- 
tum  simul  et  liguram  dissimilarem  parti uni52;  quod 

-41'  Cf.  supra,  11.21.     These  (id-  tion  to  things  which  would  othcr- 

minicula  were  to  have  followed  next  wise,    from    their    minuteness    and 

after  the  Prerogative  Instances.  subtilty,  have  escaped  our  notice. 

:>(}    Instantup    vellicantes,    which          :>l  Referring  to  his  Atomic  Theory, 

pluck  the  Intellect   by  the    sleeve,  cf.  supra,  1. 51. 
Those  facts,  which  force  our  atten-          •'-  Bacon  seems  to  have  thought 
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parum  croci  etiam  dolium  aqua?  colore  inficiat ;  quod 
parum  zibethi  aut  aromatis  longe  majus  contentum 
aeris  odore  ;  quod  exiguo  suffitu  tanta  excitetur  nubes 
fumi ;  quod  sonorum  tarn  accurate  differentiae,  quales 
sint  voces  articulatse,  per  aerem  undequaque  vehantur, 
atque  per  foramina  et  poros  etiam  ligni  et  aquae  (licet 
admodum  extenuatac)  penetrent,  quin  etiam  repercuti- 
antur,  idque  tarn  distincte  et  velociter ;  quod  lux  et 
color,  etiam  tanto  ambitu  et  tarn  perniciter,  per  cor 
pora  solida  vitri,  aqua?,  et  cum  tanta  et  tarn  exquisita 
varietate  imaginum  permeent,  etiam  refringantur  et 
reflectantur ;  quod  in  agues  per  corpora  omnigena, 
etiam  maxime  compacta,  operetur :  sed  (quod  magis 
mirum  est)  quod  in  his  omnibus,  in  medio  adiaplioro 
(quale  est  ae'r)  unius  actio  aliam  non  magnopere  impe- 
diat ;  nempe,  quod  eodem  tempore  per  spatia  aeris 
devehantur  et  visibilium  tot  imagines53;  et  vocis  arti- 
culata?  tot  percussiones ;  et  tot  odores  specificati,  ut 
violac,  rosac ;  etiam  calor  et  frigus  ;  et  virtutes  magne- 
ticae  ;  omnia  (inquam)  simul,  uno  alterum  non  impe- 
diente ;  ac  si  singula  habcrent  vias  et  meatus  suos 
proprios  separates,  neque  unum  in  alterum  impingeret 
aut  incurreret. 

Solemus  tamen  utiliter  hujusmodi  instantiis  perse- 
cantibus  subjungere  instantias,  quas  mctas  persecationis 
appellare  consuevimus :  veluti  quod  in  iis,  qua?  dixi- 
mus,  una  actio  in  diverso  genere  aliam  non  perturbet 

this  Vermiculus  in  the  skin  a  living  distinct   from  the   structure   of  its 

creature.     Such  is  not  the  case.     It  parts.     This  is  a  striking  collection 

is  caused  by  the  obstruction  of  the  of  examples,  suggestive,  but  with- 

fountains  or  glands   placed  imme-  out  any  order. 

diately  under  the  skin,  from  which  ™  This  refers  to  the  Theory  of 

a  minute  pipe  carries  off  the  per-  Vision,  which  tried  to  account  for 

spiration.     Cf.   supra,    II.  34.     By  its  phenomena  by  films  thrown  off. 

"  figuram  dissimilarem  partium,"  I  See  Herschel's  Discourse,  §  273. 
suppose,  is  meant  a  general  figure 

T  2 
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ant  impediat  ;  cum  tamen  in  eodem  genere  nna  aliani 
domet  ct  extingnat:  veluti,  Inx  soli's,  Incem  cicindelse; 
sonitns  hombanhr,  voeem  ;  iortior  odor,  dclicatiorem  ; 
intcnsior  calor,  remissiorem  ;  lamina  ferri  interposita 
inter  inagnetein  et  alind  ferrnm,  operationem  mag 
net  is.  Verum  do  his  qnoque,  inter  adminicula  induc- 
tioni*,  erit  proprius  dicendi  locus. 

XLIV. 

Atque  de  instantiis,  <ju;v  juvant  senstini,  jam  dictum 
cst  :  qua-  |)raH-i[)ui  usus  sunt  ad  partem  informativam54 
Informatio  enim  iucipit  a  sensu.  At  universum  nego- 
tium  desiuit  in  o|)era  :  atijue  (|uemadinodum  illud 
princijiium,  ita  Imc  lini^  rei  c'st.  Se(|uentur  itaquc  in- 
stantia'  pnrci[)ni  usus  ad  /nn-tcin  ojiiTdfirtiin.  Etc  ge- 
nere  dua-  sunt,  numero  septem  :  <|iias  uuiversas,  geiie- 
rali  iKiiuiue,  utxtdulinx  /trfH'tica*  appellarc  consucvimus. 
O/>cra(ii'(f  autem  //^//V/.v  vitia  duo,  totidenKjue  dignitates 
instantiarum  in  geuere.  Ant  enim  fallit  operatic,  ant 
oiierat  niiuis.  Fallit  dpt-ratio  uiaxinie  (pra-sertim  post 
diligeiitem  naturarum  iiujuisitionem)  proptcr  male  de- 
terminatas  i't  mensuratas  corpormn  vires  ct  actioues. 
N'ires  autem  et  actioues  corpornm  circumscribuntur  ct 
meiisurautur,  ant  jier  spatia  loci,  ant  per  momenta  tcm- 
jioris,  ant  per  uuioiiem  (jnanti,  ant  per  pro-'doniinantiam 
virttitis  :  (|iuu  (jiuitiior,  nisi  1'ueriiit  jirobe  ct  diligenter 
pensitata,  ernnt  fortasse  >cienti;v  spcculatione  ([nidcni 
pulclinr,  sed  opc-n-  inactivip.  lustantias  vero  quatuor 
itidein,  (jiia1  hue  referuntnr,  nuo  nomine  instantias  )na- 
thematicax  vocamns,  et  instiuitiax  mcnsurce. 

:'4  We  come  now  to  the  third  di-  o})CTativa,"  or  the  Mathematical  In- 
vision  of  the  Prerogatives  of  In-  stances  ;  anil  (2)  those  which  re- 
stances  —  "  Instances  tending  to  lieve  "  praxis"  from  too  great  a  load 
Practice:"  these  are  subdivided  of  facts,  and  from  being  too  labori- 
under  two  heads,  (i)  Those  which  ous;  which  he  terms  propitious  or 
correct  the  mistakes  of  the  "  pars  litna-olvit  Instances. 
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Onerosa  autem  fit  praxis,  vel  propter  misturam  re- 
rum  inutilium :  vel  propter  multiplicationem  instru- 
mentorum;  vel  propter  molem  materise  et  corporum, 
quse  ad  aliquod  opus  requiri  contigerint.  Itaque  ese 
instantise  in  pretio  esse  debent,  qusc  aut  dirigunt  ope- 
rativam  ad  ea  quse  raaxime  liomiiium  intersunt;  aut 
quse  parcunt  instrumentis ;  aut  quoo  parcunt  material 
sive  supellectili.  Eas  autem  tres  instantias,  qusc  Luc 
pertinent,  uno  nomine  instantias  propitias  sive  benc- 
votas  vocamus.  Itaque  de  liis  septem  instantiis  jam 
sigillatim  dicemus :  atque  cum  iis  partem  illam  de  prse- 
rogativis  sive  dignitatibus  instantiarum  claudemus. 

XLV. 

Inter  prterogativas  instantiarum,  ponemus  loco  vice- 
simo  primo  instantias  mrgce,  sive  radii ;  quas  etiam  in 
stantias  pcrZationis,  vel  de  non  ultra  appellare  consue- 
vimus55.  Virtutes  enim  rerum  et  motus  operantur  et 
expediuntur  per  spatia,  non  indefinita  aut  fortuita,  sed 
finita  et  certa ;  quse  ut  in  singulis  naturis  inquisitis 
teneantur  et  notentur,  plurimum  interest  practical  ; 
non  solum  ad  hoc  ut  non  fallat,  sed  etiam  ut  magis  sit 
aucta  et  potens.  Etenirn  interdum  datur  virtutes  pro- 
ducere,  et  distantias  tanquam  retraliere  in  propius  ;  ut 
in  perspicillis. 

Atque  plurimse  virtutes  operantur  et  afficiunt  tan- 
turn  per  tactum  manifestum ;  ut  fit  in  percussione  cor 
porum,  ubi  alterum  non  summovet  alterum,  nisi  impel- 
lens  impulsum  tangat.  Etiam  medicine,  qusc  exterius 
appHcantur,  ut  unguenta,  emplastra,  non  exercent  vires 
stias,  nisi  per  tactum  corporis.  Denique  objecta  sen- 

55  "  Cases  in  which  things  are  to  the  Hygrometer,  the  Sextant,  &c. 

be  measured  in  respect  to  their  re-  For  the   value   and   the   standards 

lation  to  space."     Under  this  will  of  correct  Measure,  see  HerschePs 

come  all  Astronomical  Instruments;  Discourse,  §  115-124. 
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suuin,  tcactus  et  gustus,  nan  feriunt  nisi  contigua  or- 
ganis. 

Sunt  et  alia1  virtutes  qunc  opcrantur  ad  distantiam, 
vcruni  valdo  exiguam,  quarum  paucrc  adhuc  notatic 
siint,  cum  tamon  ])luros  sint  quani  homines  suspicen- 
tur:  ut  (capiendo  oxcmpla  ex  vulgatis)  cum  succinum 
aut  gagatos  traliuut  paleas ;  bulla^  approximate  solvunt 
l)ullas;  medicina>  nonnulla1  purgativa?  eliciuut  humores 
ex  alto,  et  hujusmodi.  At  virtus  ilia  magnetica,  per 
quain  ferrum  et  magnes,  vel  inagnetes,  invicem  coeunt, 
operatur  intra  orbem  virtutis  certum,  sed  parvum  ;  ul)i 
contra,  si  sit  aliqua  virtus  magnetica  emanans  ab  ij>sa 
terra  (p.iulo  niiniruiu  interiore)  super  acuin  ierream, 
quatenus  ad  vertk'itatcm,  ojteratio  n'at  ad  distantiam 
magnam. 

llursus,  si  sit  aliqua  vis  magnetica,  qua?  operctur  per 
consensum  inter  globum  terra1  et  ponderosa,  aut  inter 
globuin  luna>  et  aquas  maris,  ((juaj  maxinie  credibilis 
videtur  in  fluxibus  et  refluxibus  semi-menstruis5'1)  aut 
inter  cu'lum  stellatum  et  planetas,  per  quam  evoccntur 
et  attollantur  ad  sua  apogtea ;  hive  omnia  operantur  ad 
distantias  adniodum  longinqiuis.  Iiiveniimtur  et  quav 
dam  inflammationes  sive  conce])tioncs  flammtv,  qiur 
Hunt  ad  distanlias  beue  magnas,  in  ali(juibus  materiis; 
ut  referunt  de  naphtha  Babylon ica^'".  Galores  etiam 
insinuant  se  per  distantias  amplas;  (juod  etiam  faciunt 
frigora :  adeo  ut  habitantibus  circa  Canadam  moles  sive 
massrc  glaciales,  qua1  abrumpuntur  et  natant  per  ocea- 
num  septentrionalem,  et  deferuntur  per  Atlanticum 
versus  illas  oras,  percipiantur  ct  incutiant  frigora  e  lon- 

ftfi  Cf.  supr.  II.  36.  ex.  i.  (note  7.)  hood  of  Babylon.     It  is  also  called 

:'7  Naphtha  is  called  "  Babylonica"  "Oleum    Medicum."      Herodotus 

because  a  vast  quantity  of  Bitumen  notices   it,  and  calls   it   ucr(f>a\Tos. 

was  obtained  from  the  neighbour-  I.  179. 
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ginquo.  Odores  quoque  (licet  in  his  videatur  semper 
esse  qusedam  emissio  corporea)  operantur  ad  distantias 
notabiles;  ut  eventre  solet  navigantibus  juxta  litora 
Florida?,  aut  etiam  nonnulla  Hispaniae,  ubi  sunt  sylvao 
totse  ex  arboribus  limonum,  aurantiorum58,  et  hujusmodi 
j)lantarum  odoratarum,  aut  frutices  rorismarini,  majo- 
rana},  et  similium.  Postremo  radiationes  lucis  et  im- 
pressiones  sonorum  operantur  scilicet  ad  distantias  spa- 
tiosas. 

Verum  hsec  oinnia,  utcunque  operentur  ad  distantias 
parvas  sive  magnas,  operantur  certe  ad  finitas  et  naturae 
notas,  ut  sit  quiddam  non  ultra',  idque  pro  rationibus, 
aut  molis  sen  quanti  corporum,  aut  vigoris  et  debili- 
tatis  virtutum ;  aut  favoribus  et  impedimentis  medio- 
rum ;  qua*  omnia  in  computationem  venire  et  notari 
debent.  Quinetiam  mensurse  motuum  violentorum, 
(quos  vocant)  ut  missilium,  tormentorum,  rotarum,  et 
similium,  cum  hoe  quoque  manifesto  suos  habeant  li- 
mites  certos,  notanda?  sunt. 

Inveniuntur  etiam  quidam  motus  et  virtutes  contra- 
rise  illis,  quse  operantur  per  tactum  et  non  ad  distans ; 
quse  operantur  scilicet  ad  distans,  et  non  ad  tactum ; 
et  rursus,  quse  operantur  remissius  ad  distantiam  mino- 
reni,  et  fortius  ad  distantiam  majorem.  Etenim  visio 
non  bene  transigitur  ad  tactum,  sed  indiget  medio  et 
distantia.  Licet  meminerim,  me  audisse  ex  relatione 
cujusdam  fide  digni,  quod  ipse  in  curandis  oculorum 
suorum  cataractis  (erat  autem  cura  talis,  ut  immitte- 
retur  festuca"'9  quaedam  parva  argentea  intra  primam 

58  Aurantiorum ;  Oranges.     It  is  on     English     Past     and     Present, 

an  Arabian  word  naranja,  and   is  Lect.  i. 

said  to  be  originally  derived  from  59  Festuca  is  the  Greek  Kaptyos,  a 
the  Sanscrit.  (Notes  and  Queries,  mote,  or  bit  of  straw;  here,  a  nee- 
No.  278.)  Lemon  is  also  said  to  die.  It  is  to  be  feared  that  the  pati- 
come  from  the  Arabic.  See  Trench  ent's  declaration  was  notworth  much. 
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ocnli  tunicam,  qua?  pelliculam  illam  cataracta*  rcnio- 
vcret  et  truderet  in  angulum  oculi)  clarissimc  vidisset 
festucam  illam  supra  ipsani  pupillam  movcntem.  Quod 
utcunque  venini  esse  possit,  inanifestum  est,  majora 
corpora  11011  bone  aut  distincte  cerni,  nisi  in  euspide 
coni,  coeuntibus  radiis  object!  ad  nonnullani  distantiam. 
Quin  etiam  in  senibus  oculus  melius  cernit  rcinoto  ob- 
jecto  ])aulo  lon^ius,  (juain  propius.  In  niissilibus  autem 
certuni  (>st,  pcrcus^ioneni  non  fieri  tain  fortein  ad  dis- 
tantiain  niniis  parvain,  (juain  paulo  jiost"1'-'.  liar  itaquo 
ot  siniilia  in  niensuris  inotuuin  (jiioad  distantias  no- 
tanda  sunt. 

Kst  ct  aliud  uviius  inrnsura1  lopalis  inotuuni,  quod 
non  piu'terniittcncluni  ost.  Illud  vi-ro  jiortinet  ad  ino- 
tus  non  progressivos,  sed  spha'ricos;  lioc  ost,  ad  cx- 
pansionem  cor])oruin  in  inajorcni  spha-rani,  aut  con- 
tractionem  in  niinoivin  Nl.  Inquirenduin  cnini  est  inter 
incMistiras  istas  niutuuni,  (jiiantain  com])ressionem  aut 
extcnsioncni  corpora  (pro  natura  i|)soruni)  facile  et 
libcntcr  patiantur,  et  ad  quein  tcinninuin  reluctari  in- 
ci plant,  adeo  nt  ad  (^xtreinuin  nun  ultra  f'erant ;  ut  cum 
vesica  inflata  comprimitur,  sustinet  ilia  compressionem 
nonnullani  ae'ris ;  sod  si  major  f'uerit,  non  patitur  aer, 
sed  rmnpitur  vesica. 

At  nos  hoc  ipsuin  subtiliorc  cxperimento  magis  ex- 
acte  probavimus.  Accejiiinus  enim  cani])anulain  ex 
mctallo,  leviorem  scilicet  et  tenuiorem,  <juali  ad  exci- 
piendum  salem  utiniur;  eainquc  in  ])clvim  aqiur  immi- 
simus,  ita  ut  deportaret  secum  ai'-rem,  (jui  continebatur 

•r>;'  This  is  not  the  case.  The  con  was  ignorant  of  the  pressure  of 

Initial  Velocity  is  the  greatest,  un-  the  Atmosphere.  The  "  Abhorren- 

less  the  ball  be  travelling  down-  tia  vacui"  was  believed  in  till  after 

wards.  the  time  of  Torricelli.  Cf.  supr.  I. 

W)  This,  (and  especially  the  expo-  66;  and  Herschel's  Discourse,  § 

riment  of  the  egg,)  shews  that  Ba-  244—246. 


LIB.  II.  45.  281 

in  concavo  usque  ad  fundum  pelvis.  Locaveramus 
autem  prius  globulum  in  fundo  pelvis,  super  quem 
campanula  imponenda  esset.  Quare  illud  eveniebat, 
ut  si  globulus  ille  esset  minusculus  (pro  ratione  con- 
cavi)  reciperet  se  aer  in  locum  minorem,  et  contrude- 
retur  solum,  non  extruderetur.  Quod  si  grandioris 
esset  magnitudinis,  quam  ut  ae'r  libenter  cederet,  turn 
aer  majoris  pressure  impatiens,  campanulam  ex  aliqua 
parte  elevabat,  et  in  bullis  ascendebat. 

Etiam  ad  probandum  qualem  extensionem  (non  mi 
nus  quam  compressionem)  pateretur  aer,  tale  quippiam 
practicavimus.  Ovum  vitreum  accepimus,  cum  parvo 
foramine  in  uno  extreme  ovi.  Aerem  per  foramen 
exsuctione  forti  attraximus,  et  statim  digito  foramen 
illud  obturavimus;  et  ovum  in  aquam  immersimus,  et 
dein  digitum  removimus.  Aer  vero  tensura  ilia  per 
exsuctionem  facta  tortus,  et  magis  quam  pro  natura  sua 
dilatatus,  ideoque  se  recipere  et  contraliere  nitens  (ita 
ut  si  ovum  illud  in  aquam  non  fuisset  immersum,  ae- 
rem  ipsum  traxisset  cum  sibilo)  aquam  traxit  ad  tale 
quantum,  quale  sufficere  posset  ad  hoc,  ut  aer  antiquam 
recuperaret  sph scram  sive  dimensionem. 

Atque  certum  est,  corpora  tenuiora  (quale  est  aer) 
pati  contractionem  nonnullam  notabilem,  ut  dictum 
est  :  at  corpora  tangibilia  (quale  est  aqua)  multo 
scgrius,  et  ad  minus  spatium  patiuntur  compressio 
nem.  Qualem  autem  patiatur,  tali  experimento  inqui- 
sivimus. 

Fieri  fecimus  globum  ex  plumbo  cavum,  qui  duas 
circiter  pintas  vinarias  contineret ;  eumque  satis  per 
latera  crassum ;  ut  majorem  vim  sustineret.  In  ilium 
aquam  immisitnus,  per  foramen  alicubi  factum ;  atque 
foramen  illud,  postquam  globus  aqua  impletus  fuisset, 
plumbo  liquefacto  obturavimus,  ut  globus  deveniret 
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plane  consolidate.  Dein  globuni  forti  mallco  ad  duo 
latera  ad  versa  complanavimus ;  ex  quo  necesse  fuit 
aquam  in  minus  contralii,  cum  sj)haTa  figurarum  sit 
capacissima.  Deinde,  cum  malleatio  non  ainplius  suf- 
ficeret,  a-grius  se  recipiente  aqua,  molendino  sen  torcu- 
lari  UM  sunius ;  nt  tandem  aqua,  iinj)atiens  pressura4 
ulterioris,  per  solida  ]>lnnil)i  (instar  roris  delicati)  ex- 
stillaret.  Postea,  quantum  spatii  per  cam  compressio- 
nein  imminutum  f'oret,  coniputaviinus  :  atque  tantain 
cornpressionem  passam  esse  aquam  (sed  violentia  magna 
subactam)  intellexinms. 

At  solidiora,  sicca,  aut  nia^is  compacta,  (jiialia  snnt 
laj)ides  et  li<,rna,  necnon  inctalla,  inulto  adhuc  ininorcni 
compressionem  aut  cxtensionem,  et  fere  imperceptibi- 
Icni  ferunt;  sod  vel  t'ractione,  vcl  progressione,  vcl  aliis 
pertentationibus  se  libcrant,  ut  in  curvationibus  ligni 
aut  inetalli.  liorologiis  movcntibus  per  complicationem 
lamina1,  inissilibus,  malleationibus,  et  innumeris  aliis 
motibus  apparet.  Atque  lia-c  onmia  cum  mensuris  suis 
in  indagatione  natura-  notanda  ct  exploranda  sunt ;  aut 
in  certitudine  sua,  aut  per  a-stiinativas,  ant  per  compa- 
rativas,  pnmt  dabitur  cojiia. 

XLVI. 

Inter  pravoqatiras  imtcintiarum  ponemus  loco  vicc- 
sinio  sccundo  hi*t<uit'nis  ntrrirtr/i.  (juas  etiam  instantias 
ad  (t<jiiai)t  apj)ellare  consuevimus ''' ;  suni])to  vocabulo  a 
clepsydris  ajjud  antitjuos,  in  (jiias  infundebatur  aqua 


01  Thqpe  Instances  correspond  to  been     proved     solid     truths.      Hut 

the  last ;  with  respect  to  time,  how-  this  chapter,  in  its  illustration  of  the 

ever,  and  not  to  space.     The  Cal-  transmission  of  light  from  the  Stars, 

culus    is    a     good     illustration    of  and  the  way  in  which  his  "  duhita- 

parts  of  both  the  chapters.     Many  tio  plane  monstrosa"  was  exploded, 

of  Bacon's  suggestions  and  guesses  shew  us  how  the  ignorance  of  his 

have   been   verified  :    and  what   he  day  dragged  him  downwards, 
himself  counted    as   dreams,   have 
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loco  arenas.  Eae  mensurant  naturam  per  momenta 
temporis,  quemadmodum  instantice  virga;  per  gradus 
spatii.  Omnis  enini  motus  sive  actio  naturalis  trans- 
igitur  in  tempore ;  alius  velocius,  alius  tardius,  sed 
utcunque  momentis  certis,  et  naturae  notis.  Etiam  ilke 
actiones,  quoe  subito  videntur  operari,  et  in  ictu  oculi 
(ut  loquimur),  deprehenduntur  recipere  majus  et  minus 
quoad  tempus. 

Primo  itaque  videmus,  restitutiones  corporum  coe- 
lestium  fieri  per  tempora  numerata;  etiam  fluxus  et 
refluxus  maris.  Latio  autem  gravium  versus  terram, 
et  levium  versus  ambitum  coeli G2,  fit  per  certa  mo 
menta,  pro  ratione  corporis  quod  fertur,  et  medii.  At 
velificationes  navium,  motus  animalium,  perlationes 
missilium,  omnes  fiunt  itidem  per  tempora  (quantum 
ad  summas)  numerabilia.  Calorem  vero  quod  attinet, 
videmus  pueros  per  hyemem  manus  in  flamma  lavare, 
nee  tamen  uri ;  et  joculatores  vasa  plena  vino  vel  aqua 
per  motus  agiles  et  oequales  vertere  deorsum,  et  sursum 
recuperare,  non  effuso  liquore ;  et  inulta  hujusmodi. 
Nee  minus  ipsoe  compressiones,  et  dilatationes,  et  erup- 
tiones  corporum  fiunt,  alioe  velocius,  alioe  tardius,  pro 
natura  corporis  et  motus,  sed  per  momenta  certa. 
Quinetiam  in  explosione  plurium  borabardarum  simul, 
quac  exaudiuntur  quandoque  ad  distantiam  triginta 
milliarium,  percipitur  sonus  prius  ab  iis,  qui  prope 
absunt  a  loco  ubi  fit  sonitus,  quam  ab  iis,  qui  longe. 
At  in  visu  (cujus  actio  est  pernicissima)  liquet  etiam 
requiri  ad  eum  actuandum  momenta  certa  temporis ; 
idque  probatur  ex  iis,  quse  propter  motus  velocitatem 
non  cernuntur ;  ut  ex  latione  pilae  ex  sclopeto.  Velocior 
enim  est  prsetervolatio  pilae,  quam  impressio  speciei  ejus, 
quse  deferri  poterat  ad  visum. 

fi2  Cf.  supr.  I.  66. 
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Atquc  lioc,  cum  similibus,  nobis  quandoque  dubita- 
tioncm  pcpcrit  plane  monstrosam ;  videlicet,  ut rum 
c<rli  sereni  et  stellati  facies  ad  idem  tcmpus  ccruatur 
quando  vcre  existit,  an  potius  aliquanto  post ;  ct  utrum 
non  sit  (quatcmis  ad  visum  coelestium)  non  minus 
tcmpus  vcrum,  et  tempus  visum,  (juam  locus  verus,  et 
locus  visus,  qui  notatur  ab  astronomis  in  parallaxibus. 
Add)  incredibile  nobis  vidobatur,  species  sive  radios 
corporum  eu'lestimn  per  tarn  immensa  spatia  millia- 
rium  sul)ito  deferri  posse  ad  visum  ;  sed  potius  debere 
eas  in  tempore  aliquo  notabili  delabi (;-5.  Vcrum  ilia 
dubitatio  (quoad  majus  aliquod  intervallum  temporis 
inter  tcmpus  verum  et  visum)  postea  plane  evanuit ; 
reputantibus  nobis  jacturam  illam  inh'nitam,  et  diminu- 
tiouem  quant i,  (juatenus  ad  apparentiam  inter  corpus 
Stella1  verum  et  speciem  visam,  qua1  causatur  a  distan- 
tia;  atque  simul  notantibus  ad  quantam  distantiam 
(sexaginta  scilicet  ad  minimum  milliariorum)  corpora, 
oaque  tantum  albicantia,  subito  hie  a]>ud  nos  cernan- 
tur;  cum  dubium  non  sit,  lucem  coelestium,  non  tan- 
turn  albedinis  vividum  colorem,  verum  etiam  omnis 
flamimr  (qua;  aj)ud  nos  nota  est)  lucem,  quoad  vigo- 
rem  radiationis,  multis  ])artibus  excedere ;  etiam  im 
mensa  ilia  velocitas  in  ipso  corpore,  qua1  ccrnitur  in 
motu  diurno,  (qua*  etiam  viros  graves  ita  obstupefecit, 
ut  mallent  credere  motum  terra?)  facit  motum  ilium 
ejaculationis  radiorum  ab  ipsis  (licet  celcritate,  ut  dixi- 
mus,  mirabilem)  magis  credibilem.  Maxime  vero  om 
nium  nos  movit,  quod  si  interponeretur  intervallum 

R}  "  The  measurement  of  the  Ve-  Brit.  p.  468.   Modern  Physical  Phi- 

locity  of  light,  and  the  wonderful  losophers    have    delighted   to    give 

consequences    arising  from    it,   are  that  honour  to  Bacon,  which  he  so 

the  best  commentaries  on  this  pas-  steadily  refused  to  give  to  the  great 

sage,  and  the  highest  eulogy  on  its  men  of  his  own  age. 
Author."  Playfair,  Disc.  iii.  Encycl. 
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temporis  aliquot!  notabile  inter  veritatem  et  visum, 
foret  ut  species,  per  nubes  interim  orientes,  et  similes 
medii  perturbationes,  interciperentur  ssepenumero,  et 
confunderentur.  Atque  de  mensuris  temporum  sim- 
plicibus  ha?c  dicta  sint. 

Verum  non  solum  quocrenda  est  mensura  motuum 
et  actionum  simpliciter,  sed  multo  magis  comparative : 
id  enim  eximii  est  usus,  et  ad  plurima  spectat.  Atque 
videmus,  flammam  alicujus  tormenti  ignei  citius  cerni, 
qnarn  sonitus  audiatur ;  licet  necesse  sit,  pilam  prius 
aerem  percutere,  quam  flam  ma,  qua?  pone  erat,  ex  ire 
potuerit ;  fieri  hoc  autem  propter  velociorem  transac- 
tionem  motus  lucis,  quam  soni.  Videmus  etiam,  spe 
cies  visibiles  a  visu  citius  excipi,  quam  dimitti ;  unde 
fit,  quod  nervi  fidium,  digito  impulsi,  duplicentur,  aut 
triplicentur,  quoad  speciem,  quia  species  nova  recipi- 
tur,  antequam  prior  dimittatur;  ex  quo  etiam  fit,  ut 
annuli  rotati  videantur  globosi,  et  fax  ardens,  noctu 
velociter  portata,  conspiciatur  caudata.  Etiam  ex  hoc 
fundamento  incoqualitatis  motuum  quoad  velocitatem, 
excogitavit  Galikcus  causam  fluxus  et  refluxus  maris, 
rotaute  terra  velocius,  aquis  tardius ;  ideoque  accumu- 
lantibus  se  aquis  in  sursum,  et  deinde  per  vices  se 
remittentibus  in  deorsum ;  ut  demonstratur  in  vase 
aquae  incitatius  movente.  Sed  hoc  commentus  est 
concesso  non  concessibili  (quod  terra  nempe  movea- 
tur) ;  ac  etiam  non  bene  informatus  de  oceani  motu 
sexhorario. 

At  exemplum  hujus  rei,  de  qua  agitur,  videlicet  de 
comparativis  meusuris  motuum,  neque  solum  rei  ipsius, 
sed  et  usus  insignis  ejus,  (de  quo  paulo  ante  loquuti 
sumus)  eminet  in  cuniculis  subterraneis,  in  quibus  col- 
locatur  pulvis  pyrius ;  ubi  immense  moles  terrae,  sedi- 
ficiorum,  et  sim ilium,  subvertuntur,  et  in  altum  jaciun- 
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tur,  a  pnsilla  quantitate  pulveris  pyrii  M.  Cujus  causa 
pro  eerta  ilia  est,  quod  motus  dilatationis  pulveris,  qui 
impellit,  iniiltis  partibus  sit  pernicior  quain  motus 
gravitatis,  per  quern  fieri  ]>ossit  aliqua  resistentia ; 
a<lro  ut  primus  motus  perfunctus  sit,  anteqiiam  motus 
adversus  inceperit :  ut  in  principiis  nullitas  qusedam 
sit  ivsistentia-.  Mine  ctiam  fit,  quod  in  omni  missili, 
ictus  non  tain  robustus,  qiiam  aeiitus  et  eeler,  ad  per- 
lationem  potissiinuin  valrat.  Ne(|iic  etiam  fieri  potu- 
issct,ut  parva  (juautitas  spiritus  animalis  in  animalibus, 
{•ra-srrtim  in  tain  vast  is  corporihus,  (pialia  snnt  balaenae 
aut  elejihanti.  tantam  molrm  eorpoream  fleeteret  et 
rcircrct  ;  nisi  propter  vcloeitatem  motus  spiritus,  ct  he- 
bc-tiulincin  corporou:  molis,  (juatenus  ad  expediendam 
Miam  resistciitiam. 

I)cni(jiie,  hoe  unnm  ex  pnvcipuis  fundainentis  est  ex- 
in-rinicutorum  magicorum,  de  quibus  mox  diccmus;  ubi 
scilicet  parva  moles  materiiv  lon^e  majorcm  superat,  et 
in  ordinem  ivdi.u'it  :  hoe  inquam  ;  si  fii-ri  j>ossit  ante- 
vei>io  inotunm  pur  vclocitatem  nnius,  ante(|iiam  alter 
se  expodiat. 

Postremo,  hoc  ipsum  /trtHx  et  /mxtt'riHx  in  omni  ae- 
tione  naturali  notari  debet  ;  velnti  <|iiod  in  infusione 
rhabarbari  cliciatur  pur^ativa  vis  jirius,  astrietiva  post; 
MMiile  (|uiddam  etiam  in  infu*5one  violarum  in  acetum 
I'xpurti  siimus;  nbi  primo  exci|)itur  suavis  et  delicatus 
lloris  odor;  post,  pars  Moris  ma^is  terrea,  qua1  odorem 
conf'nndit.  Itaque  si  infundantur  viola1  ]»er  diem  inte- 
gruni,  odor  multo  languidius  exeipitur  :  (piod  si  infun 
dantur  ]>er  partem  (piartam  hora-  tantum,  et  cxtrahau- 
tur ;  et  (quia  paucns  est  spiritus  odoratus,  qui  subsistit 

64  In  describing  Blasting,  Bacon  confuses  the  resistance  of  inertness 
with  that  of  gravity. 
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in  viola)  infundantur  post  singulas  quartas  horae  violae 
novae  et  recentes  ad  sexies ;  turn  demum  nobilitatur 
infusio,  ita  ut  licet  non  manserint  violae,  utcunqUe  re- 
novatre,  plus  quam  ad  sesquihoram ;  tameii  permanserit 
odor  gratissimus,  et  viola  ipsa  non  inferior,  ad  annum 
integrum.  Notandum  tamen  est,  quod  non  se  colligat 
odor  ad  vires  suas  plenas,  nisi  post  mensem  ab  infu- 
sione.  In  distillationibus  vero  aromatum  maceratorum 
in  spiritu  vini  patet,  quod  surgat  primo  pblegma  aque- 
um  et  inutile,  delude  aqua  plus  habens  ex  spiritu  vini, 
deinde  post  aqua  plus  habens  ex  aromate.  Atquc 
bujus  generis  quamplurima  inveniuntur  in  distillationi 
bus  notatu  digna.  Verum  lixc  sufficiant  ad  exempla. 

XLVII. 

Inter  preerogativas  instantiarum  ponemus  loco  vice- 
simo  tertio  instantias  quanti,  quas  etiam  doses  natures 
(sumpto  vocabulo  a  medicinis)  vocare  consuevimus65. 
Ea?  sunt  quae  mensurant  virtutes  per  quanta  corporum, 

65  Instantise  quanti — giving  the  Natural  Philosophy  has  derived,  in 
ratio  of  Quantity  to  Power,  however  modern  times,  from  the  Arithmeti- 
measured.  This  class  would  be  cal  precision  thus  given  to  scientific 
peculiarly  useful  for  Chemistry  and  details,  must  be  allowed  to  be  im- 
Medicine  :  for  the  exactness  of  such  mense ;  and  they  would  be  well  en- 
proportions  is  the  thing  which  ren-  titled  to  an  ample  illustration  in  a 
ders  Chemistry  a  true  science.  See  system  of  Inductive  Logic."  D. 
Herschel's  Discourse,  §  115,  116.  Stewart's  Philosophy  of  the  Human 
and  §  351.  "  Calculation"  is  rank-  Mind,  part  II.  chap.  iv.  sect.  i. 
eel  by  Condorcet  with  Observation  (note).  The  statement  respecting 
and  Experiment,  when  he  is  speak-  the  velocity  of  descent  of  bodies  is 
ing  of  Bacon's  "  revelation  of  the  interesting,  as  shewing  that  though 
true  method  of  studying  Nature."  Bacon  does  not  mention  Galileo,  he 
But  Calculation,  and  quantitative  was  willing  to  accept  some  of  his 
Measurement,  are  instruments  of  principles.  For  Galileo  was  the  first 
discovery  no  how  analogous  to  the  person  who  boldly  denied  the  An 
other  two ;  and  as  Dugald  Stewart  stotelian  thesis  that  bodies  of  un 
says,  "  Calculation  is  only  one  of  equal  weight  fall  equal  distances  in 
the  many  Arts  by  which  we  are  unequal  times ;  and  proved  his  de- 
enabled  to  give  a  greater  degree  of  nial  by  the  famous  experiment  of 
accuracy  to  their  results."  He  goes  letting  a  lolb.  and  an  lib.  weight  fall 
on  to  say,  "  The  advantages,  which  from  the  leaning  Tower  of  Pisa. 
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et  indicant  quid  (futiiitum  corporis  faciat  ad  inodian  rir- 
ttttix.  Ac  priino  sunt  qua^dam  virtutes,  qua*  non  sub- 
sistunt  nisi  in  (juanto  coxtnico,  hoc  est,  tali  (/uanto  (|iiod 
habeat  consensum  tuin  configuratione  ct  fabrica  uni- 
vorsi.  Terra  enim  stat  ;  partes  cjus  cadunt.  Aqua  in 
inaribus  tluunt  et  reflimnt  ;  in  fluviis  niininio,  nisi  per 
ingresstim  inaris.  Deinde  etiain  oinncs  fere  virtutes 
particulares  secnnduin  mitltiim  aut  parum  corporis  ope- 
rantur.  Aqua  larga1  non  facile  corrinnpuntnr  ;  exi- 
gua  cito.  JMustum  ct  cervisia  inaturescnnt  longe 
citius,  et  fiunt  potabilia  in  ntribus  parvis,  (jiiani  in 
doliis  magnis.  Si  herba  ponatur  in  niajore  j)ortione 
li<|noris,  fit  infnsio,  magis  (juani  imbibitio  :  si  in  nii- 
nore,  n't  imbibitio,  inagis  (jnain  infnsio.  Alind  igitur 
ei'ira  corpus  humanuni  est  balneum,  aliud  levis  irro- 
ratio.  1'ltiain  jiarvi  rores  in  aere  nuiKjiiani  cadunt,  sed 
(lissipantur,  ct  cum  acre  incorporantur.  Et  videre  est 
in  anhelitu  super  genmias,  ])arum  illud  huinoris,  (juasi 
nubcculain  vento  dissijiatani,  continuo  solvi.  Etiam 
frustum  cjusdem  m:i^nctis  non  traliit  tantum  ferri, 
quantum  inagnes  integer.  Sunt  etiam  virtutes,  in  qui- 
lui^  j)arvitas  ijiuinti  mauis  potcst  ;  ut  in  penetrationi- 
bus,  stylus  acutus  citius  penetrat,  quam  obtusus  ;  adamas 
punctuatus  sculj>it  in  vitro,  et  similia. 

\Tcrum  non  hie  morandum  est  in  indefinitis,  sed 
etiam  de  rationibus  (/nand  corporis  erga  modum  vir- 
tutis  inquirendum.  Proclive  enim  foret  credere,  quod 
rationes  quanti  rationes  virtutis  adaequarent  ;  ut  si  pila 
plumbea  unius  unciic  caderet  in  tali  tempore,  pila  un- 
ciarum  duarum  deberet  cadere  duplo  celerius,  quod 
falsissimum  est  ;  nee  eanlem  rationes  in  omni  genere 
virtutum  valent,  sed  longe  di  versa*.  Itaque  ha?  men- 
sura^  ex  rebus  ipsis  petendcc  sunt,  et  non  ex  verisimili- 
tudine,  aut  conjecturis. 
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Denique  in  omni  inquisitione  naturae,  quantum  cor- 
poris  requiratur  ad  aliquod  effectum,  tanquain  dosis, 
notandum  ;  et  cautiones  de  nimis  et  parum  asper- 
gendse. 

XLVIII. 

Inter  prcerogativas  instantiarum,  ponemus  loco  vice- 
simo  quarto  instantias  luctce,  quas  etiam  instantias  prce- 
dominantice  appellare  consuevimus66.  Eae  indicant 
prsedominantiam  ct  cessionera  virtutum  ad  invicem  ; 
et  quse  ex  illis  sit  fortior  et  vincat,  qusc  infirmior  et 
succumbat.  Sunt  enim  motus  et  nixus  corporum  com- 
positi,  decompositi,  et  complicati,  non  minus  quam 
corpora  ipsa.  Proponemus  igitur  primum  species  prac- 
cipuas  motuum  sive  virtutum  activarum ;  ut  niagis 
perspicua  sit  ipsarum  comparatio  in  robore,  et  exinde 
demonstratio  atque  designatio  instantiarum  luctce  et 
prcedominantice. 

(1.)  Motus  primus  sit  motus  antitypice67  materiae, 
quae  inest  in  singulis  portionibus  ejus  ;  per  quern  plane 
annihilari  non  vult ;  ita  ut  nullum  incendium,  nullum 
pondus,  aut  depressio,  nulla  violentia,  nulla  denique 
aetas  aut  diuturnitas  temporis  possit  redigere  aliquam 
vel  minimam  portionem  materiae  in  nihilum,  quin  ilia 
et  sit  aliquid,  et  loci  aliquid  occupet,  et  se,  (in  quali- 
cunque  necessitate  ponatur)  vel  formam  mutando  vel 

66  By  an  oversight  Bacon  gives  vague  and  improper  manner  —  in- 
the  same  second  name  to  these  In-  eluding  under  it  tendencies  to  re- 
stances  as  he  does  to  the  third  class,  sistance  and  inertia,  and  the  resist- 
viz.  "  Instantiae  ostensivse  —  quas  ance  to  annihilation  which  is  found 
etiam  elucescentias,  sive  instantias  in  all  substances.  Motion  (so  far 
liberatas  et  pradominantes,  appel-  as  so  simple  an  operation  can  be 
lare  consuevimus."  II.  24.  In  call-  denned)  is  rightly  denned  by  Epi- 
ing  these  instances  of  Resistance,  curus  as  "  Change  of  Place." 
Bacon  does  well  enough  :  but  when  67  Antitypice.  The  indestructi- 
he  gives  to  them  all  the  generic  bility  of  Matter— a  property  (as  far 
name  of  Motus,  it  is  not  so  well,  as  we  know)  universal. 
For  he  uses  the  term  in  a  very 
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locum,  liberet;  vel,  (si  non  detur  co])ia)  ut  ost,  sub- 
sist.it ;  ncque  unquam  res  eo  dcveniat,  ut  aut  niliil  sit, 
aut  nullibi.  Queni  inotum  scliola  (qua?  semper  fere  et 
denominat  et  dcfinit  res,  potius  per  eftectus  et  incom- 
moda,  quain  per  causas  interiores)  vel  denotat  per 
illud  axionia,  quod  dun  corpora  non  possint  esse  in  nno 
loco ;  vel  vocat  inotum,  nc  fiat  penetratio  dimensio- 
•)tttmM.  Xequc  luijus  motus  exempla  proponi  consen- 
taneum  est :  inest  cnim  omui  corpori. 

(2.)  Sit  motus  secundus,  motus  ((juem  appellamus) 
//r,/v/\,  per  quern  corpora  non  patiuntur  so  ulla  ex  parte 
sui  dirimi  a  contactu  alteritis  corporis,  ut  quo;  mutuo 
nexu  et  contactu  gandeant.  Quern  motum  scliola  vocat 
inotum  nc  dctur  vacuum®',  veluti  cum  aqua  attrahitur 
sursum  exsuctione,  aut  per  fistulas ;  caro  per  ventosas ; 
aut  cum  aqua  sistitur,  nee  cfHuit  in  bydriis  perforatis, 
nisi  os  hydri;v  ad  immittendum  ae'rem  aperiatur:  et  in- 
numera  id  genus. 

(3.)  Sit  motus  tertius,  motus  (quern  appellamus) 
libertatis™ ;  per  quern  corpora  se  liberare  nituntur  a 
pressura  aut  tensura  prseternaturali,  et  restituere  se  in 
dimensum  corpori  suo  convcniens.  Cujus  motus  etiam 
innumera  sunt  exempla :  veluti  (quatenus  ad  liberatio- 
nem  a  pressura)  aqua1  in  natando,  aeris  in  volando; 
aqua3  in  remigando,  aeris  in  undulationibus  ventorum, 
lamina;  in  horologiis.  Nee  ineleganter  se  ostendit 
motus  aeris  compressi  in  sclopetis  ludicris  puerorum, 
cum  alnum  aut  simile  quiddam  cxcavant,  et  infarciunt 
frusto  alicujus  radicis  succulents,  vel  similium,  ad 
utrosque  fines ;  deinde  per  embolum  trudunt  radicem 
vel  liujusmodi  farcimentum  in  foramen  alterum :  unde 
emittitur  et  ejicitur  radix  cum  sonitu  ad  foramen  alte- 

68  Cf.  supra,  II.  36.  Inst.  6.  ^°  "  Libertatis :"  i.  e.  the  opera- 

69  Cf.  supra,  I.  66.  tion  of  Elasticity. 
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rum,  idque  antequam  tangatur  a  raclice,  aut  farcimento 
citimo,  aut  embolo.  Quatenus  vero  ad  liberationem  a 
tensura,  ostendit  se  hie  motus  in  aere  post  exuctionem 
in  ovis  vitreis  remanente,  in  chordis,  in  corio,  et  panno, 
resilientibus  post  tensuras  suas,  nisi  tensuroc  ilia?  per 
moram  invaluerint,  &c.  Atque  hunc  motum  schola 
sub  nomine  motus  ex  forma  elementi  innuit :  satis  qui- 
dem  inscite,  cum  hie  motus  non  tan  turn  ad  ae'rem, 
aquam,  aut  flammam  pertineat,  sed  ad  omnem  diversi- 
tatem  consistentise:  ut  ligni,  ferri,  plumbi,  panni,  mem 
brane,  &c.  in  quibus,  singula  corpora  sua?  habent  di- 
mensionis  modulum ;  et  ab  eo  a?gre  ad  spatium  aliquod 
notabile  abripiuntur.  Verum  quia  motus  iste  libertatis 
omnium  est  maxime  obvius,  et  ad  infinita  spectans, 
consultum  fuerit  eum  bene  et  perspicue  distinguere. 
Quidam  enim  valde  negligenter  confundunt  hunc  mo 
tum  cum  gemino  illo  motu  antitypice  et  nexus ;  libera 
tionem  scilicet  a  pressura,  cum  motu  antitypice  i  a  ten- 
sura,  cum  motu  nexus :  ac  si  ideo  cederent  aut  se  dila- 
tarent  corpora  compressa,  ne  sequeretur  pcnetratio  di- 
mensionum ;  ideo  resilirent  et  contraherent  se  corpora 
tensa,  ne  sequeretur  vacuum.  Atqui  si  ae'r  compressus 
se  vellet  recipere  in  densitatem  aquse,  aut  lignum  in 
densitatem  lapidis,  nil  opus  foret  penetrations  dimensio- 
num :  et  nihilominus  longe  major  posset  esse  compres- 
sio  illorum,  quam  ilia  ullo  modo  patiuntur.  Eodem 
modo  si  aqua  se  dilatare  vellet  in  raritatem  aeris,  aut 
lapis  in  raritatem  ligni,  non  opus  foret  vacuo :  et  ta- 
men  longe  major  posset  fieri  extensio  eorum,  quam  ilia 
ullo  modo  patiuntur.  Itaque  non  reducitur  res  ad 
penetrationem  dimensionum,  et  vacuum,  nisi  in  ultimi- 
tatibus  condensationis  et  rarefactionis :  cum  tamen  isti 
motus  longe  citra  eas  sistant  et  versentur ;  neque  aliud 
sint,  quam  desideria  corporum  eonservandi  se  in  con- 

u  2 
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sistcntiis  suis,  (sive,  si  inalint,  in  fonnis  suis)  nee  ab  iis 
recedendi  subito,  nisi  per  inodos  suaves,  ac  per  consen- 
suin  alterentur.  At  longe  inagis  neccssarinin  est  (qnia 
multa  seouni  trahit )  \it  intiinetur  hominibus,  niotum 
violentum'1  (quern  nos  mechanicum,  Democritus,  qui  in 
motibus  suis  primis  expediendis  etiain  infra  inecliocres 
pliilosophos  ponendus  est,  inotuni  plaqce  vocavit72)  nil 
aliud  esse  (piani  inotiini  libertatis,  scilicet  a  compres- 
sione  ad  relaxationem.  Etenini  in  oinni  sive  simplici 
protrusione,  sive  volatn  per  aerein,  non  fit  snminotio 
aut  latio  localis,  autequani  partes  eorporis  pnrternatu- 
raliter  patiantur  et  comprimantur  ab  impellente.  Tinn 
vero  parti  bus  aliis  alias  per  successionem  trudentibus, 
f'ertur  totuni  ;  nee  soluni  progrediendo,  sed  etiain  ro- 
tando  siinul  ;  nt  etiain  hoe  mode  partes  se  liberare,  aut 
inagis  ex  tuquo  tolerare  possint.  Atque  de  hoe  niotu 
hactenus. 

(4.)  Sit  niotus  (jiiartus,  inotus  cui  nomen  dedinius 
niottis  lii/lfx'-*:  (jiii  niotus  nntistro])lius  est  quodammodo 
niotui,  de  quo  dixiinus,  libertatis.  Ktenim  in  niotu 
libertatis  corpora  novuin  dimension,  sive  novani  sphav 
rain,  sive  novani  dilatationem  aut  contractionem  (luuc 
enim  verl)orum  varietas  idem  innuit)  exhorrent,  respu- 
imt,  f'ugitint,  et  resilire  ac  veterem  consistentiam  recu- 
pemre  totis  viribus  contendunt.  At  contra  in  hoc  niotu 
////A'.v,  corpora  novani  splnx-ram  sive  diinensuni  appe- 
tunt;  atque  ad  illud  libenter  et  proj)ere,  et  quandoque 

71  Motus  viok-ns  et  naturalis.  substances.  The  account  of  the 

Cf.  supr.  I.  66.  origin  of  Stalactites  is  a  curious  in- 

~-  Pltiycc.  Cf.  supr.  II.  35.  stance  of  dogmatism  without  any 

(note  2.)  truth.  Southey,  Thalaba  II.  25,  al- 

";!  Hyles,  V\TJS.  The  capacity  of  ludes  to  a  similar  belief  that  crystals 

expansion — the  tendency  of  matter,  are  ice  long  congealed  ;  and  in  his 

under  certain  circumstances,  to  en-  notes  quotes  as  his  authority  Camil- 

large  its  bulk — as  is  to  be  seen  in  lus  Leonardus  in  his  "  Mirror  of 

the  case  of  Heat,  or  of  explosive  Stones." 
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valentissirno  nixu  (ut  in  pulvere  p)7rio)  aspirant.  In- 
strumenta  autem  Imjus  motus,  non  sola  certe,  seel  po- 
tentissima,  aut  saltern  frequentissima,  sunt  calor  et  fri- 
gus.  Exempli  gratia:  aer,  si  per  tensuram  (velut  per 
exsuctionem  in  ovis  vitreis)  dilatetur,  magno  laborat 
desiderio  seipsum  restituendi.  At  admoto  calore,  e 
contra  appetit  dilatari,  et  concupiscit  novam  spliseram, 
et  transit  et  migrat  in  illam  libenter,  tanquam  in  no 
vam  formam  (ut  loquuntur.)  Nee  post  dilatationem 
nonnullam  de  reditu  curat,  nisi  per  admotionem  frigidi 
ad  earn  invitetur;  quac  non  reditus  est,  sed  transmutatio 
repetita.  Eodem  modo  et  aqua,  si  per  compressionem 
arctetur,  recalcitrat;  et  vult  fieri  qualis  fuit,  scilicet 
latior.  At  si  interveniat  frigus  intensum  et  continua- 
tum,  mutat  se  sponte  sua  et  libenter  in  condensationem 
glaciei :  atque  si  plane  continuetur  frigus,  nee  a  tepori- 
bus  interrumpatur  (ut  fit  in  speluncis  et  cavernis  paulo 
profundioribus),  vertitur  in  crystallum,  aut  materiam  si- 
milem,  nee  unquam  restituitur. 

(5.)  Sit  motus  quintus,  motus  continuationis74:  in- 
telligimus  autem  non  continuationis  simplicis  et  pri- 
mariac,  cum  corpore  aliquo  altero  (nam  ille  est  motus 
nexus] ;  sed  continuationis  sui,  in  corpore  certo.  Cer- 
tissimum  enim  est,  quod  corpora  omnia  solutionem 
continuitatis  exhorreant,  alia  magis,  alia  minus,  sed 
omnia  aliquatenus.  Nam  ut  in  corporibus  duris  (veluti 
chalybis,  vitri)  reluctatio  contra  discontinuationem  est 
maxime  robusta  et  valida;  ita  etiam  in  liquoribus,  ubi 
cessare  aut  languere  saltern  videtur  motus  ejusmodi, 
tamen  non  prorsus  reperitur  privatio  ejus ;  sed  plane 


74  This  again  is  no  motion  at  all,  See  (for  the  illustrations)  supr.  II. 

but  the  effect  of  Attraction  of  co-  25.  "  Clandestine  Instances  of  Con- 

hesion,  by  which  the   particles    of  sistency." 
the  same  mass  are  kept  together. 
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inest  ipsis  in  gradu  tanquain  infimo,  et  prodit  se  in 
experiments  plurimis  ;  sicnt  in  bullis,  in  rotunditate 
guttarum,  in  filis  tenuioribus  stillicidioruni,  ct  in  se- 
qtiacitate  corporum  glutinosorum,  et  ejnsmodi.  Sed 
maxime  omnium  se  ostcndit  appetitus  iste,  si  diseon- 
tinuatio  tcntetur  usque  ad  fraction es  minores.  Nam 
in  mortariis,  post  contusionem  ad  certum  gradum,  non 
amplius  o{)cnitur  pistillum  :  aqua  non  subintrat  rimas 
minores:  quin  et  ij>se  aer,  non  obstante  subtilitate  cor- 
]>oris  ipsius,  poros  vasorum  paulo  solidiorum  non  pcr- 
transit  subito,  nee  nisi  per  diuturnam  insinuationem. 

(().)  Sit  motus  sextus,  motus  quern  nominamus  mo- 
tum  ad  liicrnm,  sive  inotum  indigentia; ""'.  Is  est,  per 
quern  eorpora,  quando  versantur  inter  plane  heteroge- 
nea  et  quasi  inimica,  si  forte  nanciscantur  coj)iarn  aut 
commoditatcm  evitandi  ilia  lieterogenea,  et  se  appli- 
oandi  ad  magis  cognata,  (licet  ilia  ipsa  cognata  talia 
fucrint,  qua*  non  habeant  aretum  consensum  cum  ij>sis) 
tamen  statim  ea  amplectuntur,  et  taiKjuam  j)otiora  ma- 
Itint ;  et  lucri  loco  (undo  vocabulum  sumpsimus)  hoc 
ponere  videntur,  tanquam  talium  cor])orum  indiga. 
Exempli  gratia:  aurum,  aut  aliud  metallum  foliatum, 
non  delectatur  ae're  circumfuso.  Itaque  si  corpus  ali- 
(jiiod  tangibile  et  crassum  nanciscatur,  (ut  digitum,  pa- 
pyrum,  quid  vis  aliud)  adlwret  .statim,  nee  facile  divel- 
litur.  Etiam  papyrus,  aut  panims,  et  hujusmodi,  non 
l)ciie  se  liabent  cum  ae're,  qui  inseritur  et  commistus 
est  in  ipsorum  j>oris.  Itaque  aquam  aut  liquorem 


'b  The  motion  of  Preference  ;  i.  e.  these,    or   of   Capillary   Attraction, 

the  tendency  bodies  have  to  unite  with  which  he  seems  to  confound 

with  some  substances  rather  than  this  elective  quality  of  Matter.    The 

others.    Under  this  head  might  be  old  system  of  Sympathies  and  An- 

placed  all  Chemical  Affinities— (e.  g.  tipathies    had    great    weight    with 

that  of  Oxygen  in  the  Air  for  Iron.)  him  :  though  he  was  aware  of  many 

Bacon  of  course  knew  nothing  of  of  the  dreams  connected  with  them. 


LIB.  II.  48.  295 

libenter  imbibunt,  et  aerem  exterminant.  Etiam  sac- 
charum,  aut  spongia  infusa  in  aquam  aut  vinum,  licet 
pars  ipsorum  emineat  et  longe  attollatur  supra  vinum 
aut  aquam,  tamen  aquam  aut  vinum  paulatim  et  per 
gradus  attrahunt  in  sursum 76. 

Unde  optimus  canon  sumitur  aperturoc  et  solutionum 
corporum.  Missis  enim  corrosivis  et  aquis  fortibus, 
quae  viam  sibi  aperiunt ;  si  possit  inveniri  corpus  pro- 
portionatum  et  magis  consentiens  et  amicum  corpori 
alicui  solido,  quam  illud  cum  quo  tanquam  per  necessi- 
tatem  commiscetur ;  statim  se  aperit  et  relaxat  corpus, 
et  illud  alterum  intro  recipit,  priore  excluso  aut  sum- 
moto.  Neque  operatur,  aut  potest,  iste  motus  ad  lu- 
crum  solummodo  ad  tactum.  Nam  electrica  operatio 
(de  qua  Gilbertus  et  alii  post  eum  tantas  excitarunt 
fabulas)  non  alia  est  quam  corporis  per  fricationem 
levem  excitati  appetitus,  qui  aerem  non  bene  tolerat, 
sed  aliud  tangibile  mavult,  si  reperiatur  in  propin- 
quo 77. 

(7.)  Sit  motus  Septimus,  motus  (quern  appellamus) 
congregationis  majoris78 ;  per  quern  corpora  feruntur 
ad  massas  connaturalium  suorum :  gravia  ad  globum 
terrae ;  levia  ad  ambitum  creli.  Hunc  schola  nomine 
motus  naturalis  insignivit,  levi  contemplatione :  quia 
scilicet  nil  spectabile  erat  ab  extra,  quod  eum  motum 
cieret  (itaque  rebus  ipsis  innatum  atque  insitum  puta- 
vit),  aut  forte  quia  non  cessat.  Nee  mirum :  semper 


76  This  arises  from  the  Capillary  truthful  experiments. 

Tubes,  under  the  influence  of  At-  78  This  is  the  tendency  which  dis 
traction,  tinct  bodies  of  the  same  substance 

77  This  is  audacious  enough,  and  have  to  coalesce  when  placed  near 
"  corporis  per  fricationem  levem  ex-  one  another  :  as  when   two   drops 
citati  appetitus"  &c.  is  likely  to  throw  of  Quicksilver  coming  close  to  one 
but  little  light  on  the  truth,  in  com-  another  are  mutually  attracted  and 
parison  with   Gilbert's  careful  and  fall  into  one.     Cf.  supr.  I.  66. 
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enini  pnvsto  sunt  co?lum  et  terra ;  cum  e  contra  causa1 
et  origines  plurimorum  ex  reliquis  motions  interdum 
absint,  interdiiin  adsint.  Itaque  liunc,  qnia  11011  inter- 
mittit,  sed  ea-teris  intermittentibus  statim  occurrit, 
perpetunm  et  proprium  ;  reliquos,  ascititios  posuit. 
Kst  auteni  iste  motns  revera  satis  infirmns  ct  hebes, 
tanquam  is,  (|iii  (nisi  sit  moles  corporis  major)  cajteris 
motibus,  (jnandiii  operantur,  ccdat  et  succumbat.  At- 
que  cum  hie  motns  liominum  cogitationes  ita  imple- 
verit,  ut  fere  ivliquos  motus  occultavcrit  ;  tamen  ])arum 
est  (piod  homines  de  e<>  scinnt,  sed  in  mnltis  circa  ilium 
erroribus  versantnr. 

(8.)  Sit  motus  octavns,  motns  congregationis  mino- 
?v'.v'!l;  jter  (juem  jiartes  homogeneac  in  corpore  aliquo 
sejiarant  sc  ab  hetcrogeneis,  ct  coe'unt  inter  sese ;  per 
(jiiem  ctiam  corjiora  Integra  e.\  similitudine  substantiae 
se  amj)lcctuntur  et  fovent,  et  quandoque  ad  distantiam 
alicjuam  con^re^antur,  attrahuntur,  et  conveniunt :  vel- 
uti  cum  in  lactc  tlos  lactis  j>ost  moram  aliquam  super- 
natat  :  in  vino  fa'ces  et  tartarum  subsidunt.  Neque 
enim  hav  fiunt  per  motum  gravitatis  et  levitatis  tan- 
turn,  ut  alia>  partes  summitatem  petant,  alia>  ad  inium 
vergant ;  sed  multo  magis  ])er  desiderium  homogeneo- 
rum  inter  sc  cocundi,  et  se  uniendi.  Diftert  an  tern  iste 
motus  a  motu  indigentice,  in  duobus.  Uno,  quod  in 
motu  indigent! fp  sit  stimulus  major  natuno  maligns  et 
contraria,-:  at  in  hoc  motu  (si  modo  impedimenta  et 
vincula  absint  (uninntur  }>artes  per  amicitiam,  licet 
absit  natura  aliena  qua1  litcm  moveat.  Altero,  quod 
arctior  sit  unio,  et  tanquam  majore  cum  delectu.  In 

"9  Specific  gravity  accounts  for  he  made  use  of ;  as  (e.  g.)  when  car- 
most  of  these  cases,  where  homo-  bonic  acid  introduced  into  lime- 
geneous  particles  comhine  after  mix-  water  causes  the  formation  of  Car- 
turc.  Other  chemical  means  may  bonate  of  Lime. 
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illo  enim,  modo  evitetur  corpus  inimicum,  corpora 
etiam  non  admodum  cognata  concurrunt :  at  in  hoc 
coeunt  substantise,  germana  plane  similitudine  devinc- 
tse;  et  conflantur  tanquam  in  unum.  Atque  hie  mot  us 
omnibus  corporibus  compositis  inest ;  et  se  facile  con- 
spiciendum  in  singulis  daret,  nisi  ligaretur  et  fracnaretur 
per  alios  corporum  appetitus  et  necessitates,  qua3  istam 
coitionem  disturbant. 

Ligatur  autem  motus  iste  plerumque  tribus  modis : 
torpore  corporum  ;  frocno  corporis  dominantis  ;  et  motu 
externo.  Ad  torporem  corporum  quod  attinet;  cer- 
tum  est,  inesse  corporibus  tangibilibus  pigritiam  quan- 
dam  secundum  magis  et  minus,  et  exliorrentiam  motus 
localis ;  ut  nisi  excitentur,  malint  statu  suo  (prout  sunt) 
esse  contenta,  quam  in  melius  se  expedire.  Discutitur 
antem  iste  torpor  triplici  auxilio :  aut  per  calorem,  ant 
per  virtutem  alicnjus  cognati  corporis  eminentem,  aut 
per  motum  vividum  et  potentem.  Atque  primo  quoad 
auxilium  caloris :  hinc  fit,  quod  calor  pronuntietur  esse 
illud  quod  separet  heterogenea,  congregct  homogenea. 
Quam  definitionem  Peripateticorum  merito  derisit  Gil- 
bertus ;  dicens,  earn  esse  perinde  ac  si  quis  diceret  ac 
definiret  hominem  illud  esse,  quod  serat  triticum,  et 
plantet  vineas :  esse  enim  definitionem  tantum  per 
effectus,  eosque  particulares.  Sed  adhuc  magis  cul- 
panda  est  ilia  definitio ;  quia  etiam  effectus  illi  (quales 
quales  sunt)  non  sunt  ex  proprietate  caloris,  sed  tan 
tum  per  accidens,  (idem  enim  facit  frigus,  ut  postea 
dicemus)  nempe  ex  desiderio  partium  homogenearum 
coeundi,  adjuvante  tantum  calore  ad  discutiendum 
torporem,  qui  torpor  desiderium  illud  antea  ligaverat. 
Quoad  vero  auxilium  virtutis  inditse  a  corpore  cognato ; 
illud  mirabiliter  elucescit  in  magnete  armato,  qui  ex- 
citat  in  ferro  virtutem  detinendi  ferrum  per  similitu- 
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clincm  substantise,  discusso  torpore  ferri  j)er  virtutem 
magnetis.  Quoad  vero  auxilium  motus,  conspicitur 
illud  in  sagittis  ligneis,  cuspide  etiam  lignea :  qune 
altius  ])enetrant  in  alia  ligna,  quani  si  fuissent  armatse 
ferro,  per  similitudinem  substantial  discusso  torpore 
ligni  per  inotum  celerem :  de  quibus  duobus  experi- 
mentis  etiani  in  a])horisnio  de  instantnx  clandestinis 
diximus80. 

Ligatio  vero  motus  congreyationu  minoris,  qua^  fit 
per  fra?num  corporis  dominantis,  conspicitur  in  solu- 
tione  sanguinis  et  nrinarnni  per  frigus.  Quamdiu  eniiu 
rej)leta  fuerint  corpora  ilia  spiritu  agili,  qui  singulas 
eoruin  partes  cujuscunque  generis,  ipse  ut  dominus 
totius,  ordinat  et  cobibet ;  tamdiu  non  eoeunt  hetero- 
genea  pn>|)ter  fnvnum  :  sod  j)ostquain  ille  spiritus  eva- 
]>oraverit,  aut  sufibcatus  i'uerit  per  frigus,  tuin  solutne 
partes  a  fra?no,  coeunt  secundum  desiderium  suuni 
naturale.  Atque  ideo  fit,  ut  oinnia  corpora,  qua:  con 
tinent  spiritum  acrem,  (ut  sales,  et  hujusmodi)  durent 
et  non  solvantur,  ob  fnvnum  permanens  et  durabile 
spiritus  dominantis  et  imperiosi. 

Ligatio  vero  motus  con(jrt'<i<iti<mis  miuorix,  qu?e  fit 
per  motum  externum,  maxime  conspicitur  in  agitatio- 
nibus  corporum,  per  quas  arcetur  putrefactio.  Omnis 
enim  ])iitrefactio  fundatur  in  congregatione  homogene- 
orum ;  undo  paulatim  fit  corruj)tio  j)rioris  (quam  vo- 
cant)  format,  et  generatio  novae.  Nam  putrefactionem, 
quae  sternit  viain  ad  generationem  novnc  form*,  j)roc- 
cedit  solutio  veteris;  quae  est  ipsa  coitio  ad  bornoge- 
neam.  Ea  vero,  si  non  impedita  fuerit,  fit  solutio 
sini])lex ;  sin  occurrant  varia  quai  obstant,  sequuntur 
putrefactiones,  quac  sunt  rudimenta  generationis  nova?. 

80  Supr.  II.  25. 


LIB.  II.  48.  299 

Quod  si  (id  quod  mine  agitur)  fiat  agitatio  frequens 
per  motum  externum :  turn  vero  motus  iste  coitionis 
(qui  est  delicatus  et  mollis,  et  indiget  quiete  ab  exter- 
nis)  disturbatur  et  cessat ;  ut  fieri  videmus  in  innume- 
ris :  veluti,  cum  quotidiana  agitatio  aut  profluentia 
aquae  arceat  putrefactionem  ;  venti  arceant  pestilen- 
tiam  aeris ;  grana  in  granariis  versa  et  agitata  maneant 
pura ;  omnia  denique  agitata  exterius  non  facile  putre- 
fiant  interius. 

Superest  ut  non  omittatur  coitio  ilia  partium  corpo- 
rum,  unde  fit  prrecipue  induratio  et  desiccatio.  Post- 
quam  enim  spiritus,  aut  humidum  in  spiritum  versum, 
evolaverit  in  aliquo  corpore  porosiore,  (ut  in  ligno, 
osse,  membrana,  et  hujusmodi)  turn  partes  erassiores 
majore  nixu  contrahuntur  et  coeunt,  unde  sequitur  in 
duratio  aut  desiccatio :  quod  existimamus  fieri,  non 
tarn  ob  motum  nexus,  ne  detur  vacuum,  quam  per 
motum  istum  amicitiac  et  unionis. 

Ad  coitionem  vero  ad  distans  quod  attinet,  ea  infre- 
quens  est  et  rara:  et  tamen  in  pluribus  inest,  quam 
quibus  observatur.  Hujus  simulacra  sunt,  cum  bulla 
solvit  bullam ;  medicamenta  ex  similitudine  substantive 
trahunt  humores  ;  chorda  in  diversis  fidibus  ad  uniso- 
num  moveat  chordam  ;  et  hujusmodi.  Etiam  in  spiri- 
tibus  animalium  hunc  motum  vigere  existimamus,  sed 
plane  incognitum.  At  eminet  certe  in  magnete,  et 
ferro  excito.  Cum  autem  de  motibus  magnetis  loqui- 
mur,  distinguendi  plane  sunt.  Quatuor  enim  virtutes 
sive  operationes  sunt  in  magnete,  quse  non  confundi, 
sed  separari  debent ;  licet  admiratio  hominum  et  stu 
por  eas  commiscuerit.  Una,  coitionis  magnetis  ad 
magnetem,  vel  ferri  ad  magnetem,  vel  ferri  exciti  ad 
ferrum.  Secunda,  verticitatis  ejus  ad  septentriones  et 
austrum,  atque  simul  declinationis  ejus.  Tertia,  pene- 
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trationis  ejus  per  aiirnm,  vitrum,  lapidcm,  omnia, 
Quarta,  communicationis  virtutis  ejus  de  lapiclo  in  fer- 
ruin,  et  de  ferro  in  ferrum,  absque  communicatione 
substantiae.  Verinn  hoc  loco  de  prima  virtute  ejus 
tantum  loquiinur,  videlicet  coitionis.  Tnsignis  etiam 
est  motus  coitionis  argent  i  vivi  et  auri  ;  adeo  ut  auruni 
alliciat  argcntuni  viviun  licet  confecttini  in  unguenta  : 
atquc  opcrarii  inter  vapores  urgent!  vivi  soleant  tenere 
in  ore  frustum  auri  ad  colligendas  einissiones  anrenti 

1  O 

vivi,  alias  crania  et  ossa  eornni  invasuras  ;  undo  ctiani 
frustum  illud  paulo  post  albescit.  Atquc  de  motu 
congregation*  s  tnhioris  IKVC  dicta  sint. 

(9-)  Sit  motus  nonus,  motus  magneticus^  ;  qui  licet 
sit  ex  genere  motus  congregations  ttn'tioris,  tamen  si 
operetur  ad  distantias  magnas,  et  super  massas  rerum 
magnas,  inquisitionem  moretur  separatam  ;  pnvsertim 
si  nee  ineipiat  a  tactu,  quemadmodum  plurimi,  nee 
perducat  actionem  ad  tactum,  quemadmodum  omnes 
motus  congregativi  ;  sed  corpora  tantum  elevet,  ant  ea 
intumescere  faciat,  nee  quicquam  ultra.  Nam  si  lima 
attollat  a<juas,  ant  turgescere  aut  intumescere  faciat 
liumida;  aut  cu'him  stellatum  attrahat  planetas  versus 
sua  aj)og;ra:  aut  sol  alliget  astra  Veneris  et  Mercurii, 
ne  longius  absint  a  corpore  ejus,  <juam  ad  distantiam 
certain  ;  videiitur  hi  motus  nee  sub  congregatione  ma- 
jorc,  nee  sub  congregatione  ininort1  bene  collocari,  sed 
esse  tanquam  congregativa  media  et  imperfecta,  ideo- 
que  s])eciem  debere  constituere  propriam. 

(10.)   Sit  motus  decimus,  motus  fiHjw®2  ;  motus  sci- 


1  This  is  an  attempt  at  explana-  sion.    Newton's  experiments  proved 
lion  of  some  of  the  probable  truths  that  a  lens  placed  on  a  flat  glass  re- 
(to  Bacon  only  probable)  of  Gravity,  mained  at  a  distance  of  rirtli  of  an 
by  Magnetism.  inch   from    it.     The   cause   of  this 

2  This  is  a  rough  description  of  Repulsion  may  be  the  subtle   sub- 
that  which  is  now  known  as  Repul-  stance  Heat,  if  Heat  be  indeed  ma- 
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licet  motui  congregationis  minoris  contrarius ;  per 
quern  corpora  ex  antipathia  fugiunt  et  ftigant  ininiica, 
seque  ab  illis  separant,  aut  cum  illis  miscere  se  recusant. 
Quamvis  enim  videri  possit  in  aliquibus  hie  motus  esse 
motus  tan  turn  per  accidens,  aut  per  consequens,  re- 
spectu  motus  congregationis  minoris,  quia  nequeunt 
coire  homogenea,  nisi  heterogeneis  exclusis  et  remotis  : 
tamen  ponendus  est  motus  iste  per  se,  et  in  speciem 
constituendus,  quia  in  multis  appetitus  fugce  cernitur 
magis  principalis,  quam  appetitus  coitionis. 

Eminet  autem  hie  motus  insigniter  in  excretionibus 
animalium ;  nee  minus  etiam  in  sensuum  nonnullorum 
odiosis  objectis,  prsecipue  in  olfactu  et  gustu.  Odor 
enini  foetidus  ita  rejicitur  ab  olfactu,  ut  etiam  inducat 
in  os  stomachi  motum  expulsionis  per  consensum ; 
sapor  amarus  et  horridus  ita  rejicitur  a  palato  aut  gut- 
ture,  ut  inducat  per  consensum  capitis  conquassationem 
et  horrorem.  Veruntamen  etiam  in  aliis  locum  habet 
iste  motus.  Conspicitur  enim  in  antiperistasibus8;i  non- 
nullis ;  ut  in  aeris  media  regione,  cujus  frigora  videntur 
esse  rejectiones  natursc  frigidac  ex  confiniis  coslestium ; 
quemadmodum  etiam  videntur  magni  illi  fervores  et 
inflammationes,  qusc  inveniuntur  in  locis  subterraneis, 
esse  rejectiones  nature  calida?  ab  interioribus  terrse. 
Calor  enim  et  frigus,  si  fuerint  in  quanto  minore,  se 
invicem  perimunt ;  sin  fuerint  in  massis  majoribus,  et 
tanquam  justis  exercitibus,  turn  vero  per  conflictum  se 
locis  invicem  summovent,  et  ejiciunt.  Etiam  tradunt, 


terial.     And   Boscovich  holds  that  similar  poles  of  two  Magnets.     See 

the  atoms  of  which  a  body  is  com-  account  of  the  Nov.  Org.  published 

posed  act  on  each  other  with  a  force  in  the  Library  of  Useful  Knowledge, 

differing  in  intensity  and  in  kind  No.  2.  p.  28-29. 

according  to  the  distance.   The  best         83  Cf.  supr.  II.  12.  Inst.  24;  and 

and  "glaring"  Instance  of  Repul-  II.  27. 

sion    would    be   the   action   of  the 
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cinnamomum  et  oclorifern,  sita  juxta  latrinas  et  loca 
foetid  a,  diutius  odorcm  retinere,  quia  recusant  exirc  et 
eonimisceri  cum  foetidis.  Certe  argentum  vivum,  quod 
alias  so  reuuiret  in  corpus  integrum,  prohibetur  per 
salivam  hominis,  aut  axungiam84  porci,  aut  terebin- 
thinam,  et  hujusmodi,  no  partes  cjus  coeant;  propter 
maliini  consensum  quern  habent  cum  hujusmodi  corpo- 
ribus ;  a  quibus  undique  circumfusia  so  retrahunt ; 
adeo  ut  fortior  sit  earum  fuqti  ab  istis  interjacenti- 
bus,  quam  dcsiderium  uniendi  so  cum  j)artibus  sui 
similibus:  id  (|iiod  vocant  mortificationem  argenti  vivi. 
Ktiam  (|iiod  oleum  cum  aqua  non  misceatur,  non 
tantum  in  causa  est  differentia  levitatis ;  sed  mains 
ipsorum  consensus:  ut  videre  est  in  spiritu  vini,  qui 
cum  levior  sit  oleo,  tamen  se  bene  miscet  cum  aqua. 
Et  maxime  omnium  insignis  est  motusfugte  in  nitro, 
et  hujusmodi  corporibus  crudis,  qua^  flammam  exhor- 
rent :  ut  in  pulvcre  pyrio,  argento  vivo,  necnon  in 
auro.  FI«I<I  vero  ferri  ab  altero  ])olo  magnetis  a  Gil- 
berto  bene  notatur  non  esse  fur/ft  propria,  sed  conformi- 
tas,  et  coitio  ad  situm  magis  accommodatum. 

(11.)  Sit  motus  undecimus,  motus  assimilationis95, 
sive  multiplicationis  sui,  sivo  etiam  generationis  simpli- 
cis.  Generationem  autem  simplicem  dicimus  non  cor- 
porum  integralium,  ut  in  plantis,  aut  animalibus;  sed 
corporum  similarium.  Nempe  per  hunc  motum  cor- 
]>ora  similaria  vertunt  corpora  alia  afiinia,  aut  saltern 
bene  disposita  et  prtvj)arata,  in  substantial!!  et  naturam 

84  Axungia,  pig's  lard.     Literally  merits    akin    to    themselves     from 
the  grease  used  for  axles  of  wheels,  other  bodies,  and  assimilate  them ; 
(axis,  ungere.)  as  in  the  case  of  flame  which  con- 

85  Motus  11-13  are  all  under  the  sumes  the  Oxygen  in  various  bodies 
same  class.  — or   the   stomach,   which   accepts 

This   motus  assimilationis  is   the      and  applies  whatever  can  be  turned 
principle  by  which  Chemical  Agents      into  Blood,  &c. 
disengage    the    particles    and    ele- 
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suam :  ut  flamma,  quae  super  halitus  et  oleosa  multipli- 
cat  se,  et  general  novam  flammam ;  aer,  qui  super 
aquam  et  aquea  multiplicat  se,  et  generat  novum 
aerem  :  spiritus  vegetabilis  et  animalis,  qui  super  tenui- 
ores  partes,  tarn  aquei  quam  oleosi,  in  alimentis  suis 
multiplicat  se,  et  generat  novum  spiritum  ;  partes  so- 
lidac  plantarum  et  animalium,  veluti  folium,  flos,  caro, 
os,  et  sic  de  caeteris,  quae  singulae  ex  succis  alimento- 
rum  assimilant,  et  generant  substantiam  successivam 
et  epiusiam86.  Neque  enim  quenquam  cum  Para- 
celso87  delirare  juvet,  qui  (distillationibus  suis  scilicet 
occeccatus)  nutritionem  per  separationem  tantum  fieri 
voluit ;  quodque  in  pane  vel  cibo  lateat  oculus,  nasus, 
cerebrum,  jecur;  in  succo  terras  radix,  folium,  flos. 
Etenim  sicut  faber  ex  rudi  massa  lapidis  vel  ligni,  per 
separationem  et  rejectionem  superflui,  educit  folium, 
florem,  oculum,  nasum,  manum,  peclein,  et  similia ;  ita 
Archaeum  ilium  fabrum  internum  ex  alimento  per 
separationem  et  rejectionem  educere  singula  membra 
et  partes,  asserit  ille.  Verum  missis  nugis,  certissi- 
mum  est,  partes  singulas  tarn  similares,  quam  organi- 
cas,  in  vegetabilibus  et  animalibus,  succos  alimentorum 
suorum  fere  communes,  aut  non  multum  diversos, 
primo  attrahere  cum  nonnullo  delectu,  deinde  assimi- 
lare,  et  vertere  in  naturam  suam.  Neque  assimilatio 
ista,  aut  generatio  simplex  fit  solum  in  corporibus  ani- 
matis ;  verum  et  inanhnata  ex  liac  re  participant ;  ve- 


86  Epiusia  —  emovtrla — daily,  or  were   most   extravagant,    deserving 
ever-renewed.  The  word  is  so  used  in  Bacon's  word  "  delirare."     He  was 
the  Lord's  Prayer,  St.  Matt.  vi.  ii.  full    of   the    analogy  between    the 

87  Theophrastus  Paracelsus  died  "Macrocosm"  of  external  Nature, 
A.  D.  1541  :  his  system  had  a  pri-  and    the    "  Microcosm"    of    Man. 
mary  reference  to  medicine:  he  was  See  Hallam,  part  I.  chap.  vii.  §  17- 
acute,  and  beyond  his  age  in  Che-  20. 

mical  knowledge.     But  his  theories 
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luti  de  flamma  et  aere  dictum  est.  Quinetiam  s])iritus 
emortuns,  qui  in  omni  tangibili  animate  continetur,  id 
perpetuo  agit,  ut  partes  crassiorcs  digerat  et  vertat  in 
spiritum  qui  deinde  exeat;  nude  fit  diininutio  ponderis 
et  exsiccatio,  ut  alibi  diximus.  Neque  etiam  respuenda 
est  in  (ixshnihitiont'  accretio  ilia,  (jiiani  vulgo  ab  alimen- 
tationc  distiiiguuiit  ;  velnti  cum  lutuin  inter  lapillos 
conerescit,  et  vertitur  in  niateriani  laj)ideain  ;  squama; 
circa  denies  vertuntnr  in  substantial)!  non  minus  du- 
ram,  quam  .snnt  denies  ipsi,  &c.  Snmus  enim  in  ea 
opinione.  inc'sse  forjtoribus  omnibus  desiderium  assimi- 
landi,  non  minus  quam  eoeundi  ad  homogenea:  verum 
ligatur  ista  virtus,  sicut  et  ilia;  licet  non  iisdem  mo- 
dis.  Sed  niodos  illos,  necnon  solntiouem  ab  iisdem, 
omni  diligentia  iiujuirere  ojiortet;  quia  pertinent  ad 
scnectntis  refocillationem  ^  I>ostremo  videtur  notatu 
<ligimm,  (plod  in  novem  illis  uiotibus,  de  (|uibus  dixi 
mus,  cor|»or;i  tantnm  nature  sua:  conservationem  ap- 
petcre  videntnr;  in  hoc  decimo  autcni  propagatio- 
uem  8y. 

(12.)  Sit  motns  duodecimus,  viotus  ejecitationis^ ; 
qui  motus  videtur  esse  ex  genere  assiinilationis,  atque 
eo  nomine  quandoque  a  nobis  promiscue  vocatur.  Est 
enim  motus  diil'usivus,  et  communicativus,  et  transiti- 
vus,  et  multiplicativus,  sicut  et  illc  ;  atque  eflectu  (ut 
plurimum)  consentiunt,  licet  eflicieiidi  modo  et  sub- 
jecto  dill'erant.  Motns  enim  assimilationis  ]>rocedit 


^  Bacon  was  full  of  the  old  Al-  were  the  roth  not  the  nth  kind  of 

chemist  helief  about  the  prolong-  Motus. 

tion  of  Life.     And   for  himself  he  '•*>    The   tendency   to   excite   and 

was  extremely  fanciful  about  Health,  diffuse   a  quality,  as   Heat    is    dif- 

He  tells  us  many  of  his   favourite  fused,   or  as   the   magnet   gives   to 

notions  as  to  diet,  &c.  in  the  Sylva  iron  its  own  qualities  without  itself 

Sylvarum.  losing  them. 

By  Bacon    here   speaks  as  if  this 
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tanquam    cum    imperio    et   potestate ;  jubet   enim   et 
cogit  assimilatum  in  assimilantem  verti  et  mutari.     At 
motus  excitationis  procedit  tanquam   arte  et  insiima- 
tione,  et  furtim ;  et  invitat  tantum,  et  disponit  excita- 
tum  ad  naturam  excitantis.  Etiam  motus  assimilationis 
multiplicat  et  transformat  corpora  et  substantias ;  vel- 
uti  plus  fit  flammae,  plus  aeris,  plus  spiritus,  plus  car- 
nis.     At  in  motu  excitationis,  multiplicantur  et  trans- 
eunt  virtutes  tantum ;  et  plus  fit  calidi,  plus  magnetic!, 
plus  putridi.     Eminet   autem  iste  motus  preccipue  in 
calido   et  frigido.     Neque  enim   calor  diffundit  se  in 
calefaciendo  per  communicationem  primi  caloris ;  sed 
tantum  per  ewcitationem  partium   corporis  ad  motum 
ilium,  qui  est  forma   calidi ;   de  quo   in  vindemiatione 
prima  de  natura  calidi  diximus.     Itaque  longe  tardius 
et  difficilius  excitatur  calor  in  lapide  aut  metallo,  quam 
in  aere;  ob  inhabilitatem   et  impromptitudinem  cor- 
porum  illorum  ad  motum  ilium ;  ita  ut  verisimile  sit, 
posse  esse  interius  versus  viscera  terrae  materias,  quge 
calefieri    prorsus    respuant;   quia    ob    condensationem 
majorem    spiritu   illo   destituuntur,  a  quo   motus  iste 
excitationis  plerumque  incipit.    Similiter  magnes  induit 
ferrum  nova  partium  dispositione,  et  motu  conformi ; 
ipse  autem  nihil  ex  virtute  perdit.     Similiter  fermen- 
tum  panis,  et  flos  cervisise 91,  et  coagulum  lactis,  et  non- 
nulla  ex  venenis,  excitant  et  invitant  motum  in  massa 
farinaria,  aut  cervisia,  aut  caseo,  aut  corpore  humano 
successivum    et  continuatum ;    non    tarn    ex  vi   exci 
tantis,   quam    prsedispositione    et    facili    cessione    ex- 
citati. 


1    Flos   cervisise.     "Balm"   or  celia  et  ceria  in  Hispania,  cervisia, 

yeast.     Cervisia  was  a  Gallic  name  et  plura  genera  in  Gallia,  aliisque 

for   Beer.     "  Ex  iisdem  (frugibus)  provinces."    Plin.  22.  25.  82. 
fiunt  et  potus,  zythum  in  ^Egypto, 
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(13.)  Sit  motus  clecimns  tcrtius,  motus  impressionis92 ; 
qui  motus  cst  etiam  ex  genere  motus  assimilationis , 
estque  ex  diffusivis  motibus  subtilissimus.  Nobis  au- 
tem  visum  cst  eum  in  speciem  propriam  constituere, 
propter  clifferentiam  insigncm  quam  habct,  crga  priores 
duos.  Motus  enini  assimilationis  sini])lex  corpora  ipsa 
transfonnat ;  ita  lit  si  tollas  primum  movcns,  nibil  in- 
tersit  ad  ea  <jiuv  sequuntur.  Ncque  enim  prima  ac- 
censio  in  llammam,  ant  prima  vcrsio  in  aerem,  aliquid 
facit  ad  flammam,  ant  aerem,  in  gencratione  succeden- 
tcm.  Similiter,  motus  i\i'cit(ttio)iis  omnino  manct,  re- 
nioto  primo  movcnte,  ad  temponi  bene  diuturna;  ut  in 
corpora  calefacto,  remoto  primo  calorc;  in  ferro  excito, 
remoto  magnete ;  in  massa  farinaria,  remoto  iermento. 
At  motus  ?M//7r\.'.7o>//.v,  licet  sit  diil'usivus,  ct  transiti- 
vus,  tamen  perpetuo  ])endcre  videtur  ex  primo  mo 
vcnte;  ad eo  ut,  sublato  ant  cessante  illo,  statim  dcficiat 
et  pcreat ;  itaque  ctiam  momento,  aut  saltern  exiguo 
tcmpore  transigitur.  Quarc  motus  illos  assimilationis 
et  cj'riftifioHi.t,  fi/oftt*  qenerationi.s  ./o?-/.v,  quia  generatio 
manet ;  liunc  autem  motum,  motnm  gencrationis  Sa- 
ttn'iii,  (|iiia  natus  statim  devoratur  et  absorbctur,  appel- 
lare  consuevimus.  Manitestat  se  vcro  hie  motus  in 
tribus  ;  in  lucis  radiis  ;  sonorum  percussionibus ;  et 
magueticis,  quatenus  ad  communicationem.  Etenim, 
amota  luce,  statim  pereunt  colores,  et  reliqua*  imagines 
ejus  ;  amota  pcrcussione  prima,  et  quassatione  corporis 
hide,  lacta,  ])aulo  post  perit  sonus.  Licet  enim  soni 
etiam  in  medio  }>er  ventos  tanqnam  per  undas  agiten- 
tur!':5;  tamen  diligentins  notandum  est,  quod  sonus  non 


y-  The  Motion  of  Impression  oc-  source  of  it :  as  in  the  case  of  rays 

curs  when  there  seems  to  be  a  con-  of  light. 

tinual   communication  of  impulses  M  The   propagation   of  Sound  : 

from  the  body  which  is  the  original  Bacon    seems   to   have   come   very 
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tarn  diu  durat,  quam  fit  resonatio.  Etenim  impulsa 
campana,  sonus  ad  bene  magnum  tempus  continuari 
videtur ;  unde  quis  facile  in  errorem  labatur,  si  existi- 
met  toto  illo  tempore  sonum  tanquam  natare  et  haerere 
in  aere ;  quod  falsissimum  est.  Etenim  ilia  resonatio 
non  est  idem  sonus  numero,  sed  renovatur.  Hoc  autem 
manifestatur  ex  sedatione  sive  cohibitione  corporis  per- 
cussi.  Si  enim  sistatur  et  detineatur  campana  fortiter, 
et  fiat  immobilis,  statim  perit  sonus,  nee  resonat  am- 
plius :  ut  in  chordis ;  si  post  primam  percussionem  tan- 
gatur  chorda,  vel  digito,  ut  in  lyra  ;  vel  calamo,  ut  in 
espinetis ;  statim  desinit  resonatio.  Magnete  autem 
remoto,  statim  ferrum  decidit.  Luna  autem  a  mari 
non  potest  removeri ;  nee  terra  a  ponderoso  dum  cadit. 
Itaque  de  illis  nullum  fieri  potest  experimentum ;  sed 
ratio  eadem  est. 

(14.)  Sit  motus  decimus  quartus,  motus  configuratio- 
nis,  aut  situs9*;  per  quern  corpora  appetere  videntur 
non  coitionem,  aut  separationem  aliquam  ;  sed  situm, 
et  collocationem,  et  configurationem  cum  aliis.  Est  au 
tem  iste  motus  valde  abstrusus,  nee  bene  inquisitus. 
Atque  in  quibusdam  videtur  quasi  incausabilis ;  licet 
revera  (ut  existimamus)  non  ita  sit.  Etenim  si  quse- 
ratur,  cur  potius  coelum  volvatur  ab  oriente  in  occiden- 
tem,  quam  ab  occidente  in  orieutem :  aut  cur  vertatur 
circa  polos  positos  juxta  ursas,  potius  quam  circa  orio- 
nem,  aut  ex  alia  aliqua  parte  coali  ?  Videtur  ista  quee- 


near  the  "  undulatory  theory  of  their  own  cellular  or  fibrous  struc- 
Sound,"  as  he  holds  that  it  is  pass-  tures.  To  this  class  Bacon  strangely 
ed  on  from  point  to  point,  which  he  refers  the  direction  of  the  celestial 
calls  "  resonatio."  motions  :  and  the  polarity  of  the 
94  This  would  apply  to  the  Laws  Needle.  It  seems  on  the  whole  to 
of  Structure,  by  which  (for  example)  trench  upon  the  province  of  "  La- 
Crystals  assume  always  their  proper  tens  Schematismus." 
shape  ;  or  vegetables  follow  each 

X  2 
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stio  tanquam  qu.rdam  ecstasis ;  cum  ista  potius  ab  ex- 
pericntia,  et  ut  positiva,  recipi  debeant.  At  in  natura 
profecto  sunt  qua'dam  ultima  et  incausabilia ;  veruni 
hoc  ex  illis  non  esse  videtur.  Etenim  lioc  fieri  existi- 
iiiainus  <>x  quadam  harmonia  et  consensu  niundi,  qui 
adlmc  11011  vniit  in  observationem95.  Quod  si  recipia- 
tur  motus  terra'  ab  oceidentc  in  orienteni ;  ea^lem  ma- 
nent  qu;estiones.  Xam  et  ipsa  super  aliquos  polos  mo- 
vetur.  At<|ue,  cur  tandem  debeant  isti  ])oli  collocari 
magis  nbi  sunt,  quam  alibi  ?  Ftein  verticitas,  ct  direc- 
tio,  et  declinatio  magnet  is  ad  hunc  inotuin  referuntur. 
I'ltiam  inveniuntur  in  corj)oribus  tain  naturalibus  quam 
artificialibus,  pra-sertim  consistentibus,  ct  non  fluidis, 
colliicatio  (juaMlain  et  positura  |)artium,  ct  tanquam 
villi  et  fibnv,  (jua1  <lili^enter  investigandac  sunt;  ntpote 
sine  (jiiaruni  inventione  corpora  ilia  commode  tractari 
nut  rcgi  non  possunt.  At  circulationes  illas  in  liquidis, 
per  (jiias  ilia,  duui  pres^a  sint,  antequam  se  li  be  rare 
possunt,  sc  inviccni  relevant,  ut  compressionem  illam 
ex  a'quo  tol(!rent,  motui  libi'rfdtis  verius  assignamus. 

(15.)  Sit  motus  decimus  quintus,  motus pertransitio- 
y//.v,  sive  HIO/H*  tit'ctinrfrnn  vieatnx '•"',•  per  quem  virtutes 
corporum  nia^is  nut  minus  impediuntur,  ant  ])rovehun- 
tur  a  mediis  ipsorum,  j>ro  natura  corporum  ct  virtutum 
operantium,  atque  etiam  medii.  Aliud  enirn  medium 
luci  convenit,  aliud  sono,  aliud  calori  et  frigori,  aliud 
virtutibus  magneticis,  nee  non  aliis  nonnullis  res}>ec- 
tivc. 

(16.)  Sit   motus  decimus   sex t us,   motus  regius  (ita 

y5  This  has  been  fulfilled,  though  which  any  agency  is  carried  on ; 
not  as  Bacon  thought  it  would  be,  as  when  heat  or  light  are  modified 
by  the  discovery  of  the  universal  by  passing  through  different  sub- 
Law  of  Gravitation.  stances.  Under  this  head  might  be 

'•"*  This  class  refers  only  to  the  placed  the  discussion  on  "  Motion 

effect  caused  by  the  medium  through  in  Resisting  Media"  in  Dynamics. 
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enim  eum  appellamus)  sive  politicus97 ;  per  quern 
partes  in  corpore  aliquo  praedominantes  et  imperantes, 
reliquas  partes  froenant,  domant,  subigunt,  ordinant,  et 
cogunt  eas  adunari,  separari,  consistere,  moveri,  collo- 
cari,  non  ex  desideriis  suis,  sed  prout  in  ordine  sit,  et 
conducat  ad  bene  esse  partis  illius  imperantis ;  adeo  ut 
sit  quasi  regimen  et  politia  qusedam,  quam  exercet  pars 
regens  in  partes  subditas.  Eminet  an  tern  hie  motus 
pmecipue  in  spiritibus  animalium,  qui  motus  omnes 
partium  reliquarum,  quamdiu  ipse  in  vigore  est,  con- 
temperat.  Invenitur  autem  in  aliis  corporibus  in  gradu 
inferiore ;  quemadmodum  dictum  est  de  sanguine  et 
urinis,  quse  non  solvuntur,  donee  spiritus,  qui  partes 
earum  commiscebat  et  cohibebat,  emissus  fuerit  aut 
suffocatus.  Neque  iste  motus  omnino  spiritibus  pro- 
prius  est,  licet  in  plerisque  corporibus  spiritus  domi- 
nentur  ob  motum  celerem,  et  penetrationem.  Verun- 
tamen  in  corporibus  magis  condensatis,  nee  spiritu  vi- 
vido  et  vigente  (qualis  inest  argento  vivo  et  vitriolo) 
repletis,  dominantur  potius  partes  crassiores,  adeo  ut 
nisi  frsenum  et  jugum  hoc  arte  aliqua  excutiatur,  de 
nova  aliqua  hujusmodi  corporum  transformatione  mi- 
nime  sperandum  sit.  Neque  vero  quispiam  nos  oblitos 
esse  existimet  ejus  quod  mine  agitur,  quia,  cum  ista 
series  et  distributio  motuum  ad  nil  aliud  spectet,  quam 
ut  illorum  prcedominantm  per  instantias  luctcK  melius 
inquiratur,  jam  inter  motus  ipsos  prcedominantice  men- 
tionem  faciamus.  Non  enim  in  descriptione  motus  istius 
regii,  de  prcedominantia  motuum  aut  virtutum  tracta- 
mus,  sed  de  prcedominantia  partium  in  corporibus. 
Hscc  enim  ea  est  prtedominantia,  qua3  speciem  istam 
motus  peculiarem  constituit. 

97  This  class  is  a  very  obscure     or  property  in  a  substance  which 
one.     It  refers  to  that  ruling  power     controls  all  the  rest. 
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(17.)  Sit  motus  decimus  septimus,  mottts  rotationis 
spontancus^;    per  quoin   corpora  motu  gaudentia,   et 
benc  collocata,  natura  sua  fruuntur,  atqtie  scipsa  se- 
quuntur,  non  alind  ;  ct  tanquam  proprios  petunt  am- 
plcxns.      Etenim   vidcntur  corpora   ant    movere    sine 
termino;  atit  plane  quiescerc  ;  ant  ferri  ad  terminum, 
ul)i   pro  natura  sua  aut  rotent,  ant  quicscant.     Atque 
qu;v  bone  collocata  sunt,  si  motu  gaudcant,  movent  per 
circulum  :  motu  scilicet  jvtorno  ct  infinito.     Qusc  bene 
collocata  sunt,  et  niotum  exhorrent,  prorsus  quiescunt. 
Qua-  non  benc  collocata  sunt,  movent  in  linea  recta 
(tanqiiam  tramitc  brevissimo)  ad  consortia  suorum  con- 
naturalium.     Recipit  autem  motus  iste  rotation!*  difte- 
rentias  novem.     Primam,  centri  sui,  circa  quod  corpora 
movent :  secundam,  polorum  suorum,  supra  quos  mo 
vent  :   tertiam,  circumferential  sivc  aml)itus  sui,  prout 
distant  a  centro  :  quartam,  incitationis  siur,  prout  cele- 
rius  aut  tardius  rotant :  quintain,  consequutionis  motus 
sui,  veluti  ab  oricnte  in  occidentem,  aut  ab  occidente 
in  orientem  :   sextam,  declinationis  a  circulo  perfecto 
per  spiras  longius  aut  propius  distantes  a  centro  suo  : 
septimam,   declinationis   a   circulo  perfecto  per  spiras 
longius  aut  propius   distantes   a  polis  suis  :    octavam, 
distanticc   propioris   aut  longioris  spirarum  suarum   ad 
invicem :  nonam  et  ultimam,  variationis  ipsorum  polo- 
rum,  si  sint  mobiles  :  quac  ipsa  ad  rotationem  non  per- 
tinet,  nisi  fiat  circulariter.    Atque  iste  motus  communi 
et  inveterata  opinione  habetur  pro  proprio  coelestium. 
Attamen  gravis  cle  illo  motu  lis  est  inter  nonnullos 
tain  ex  antiquis  quam  modernis,  qui  rotationem  ternc 
attribuerunt.     At  multo  fortasse  justior  movetur  con- 
troversia,  (si  modo  res  non  sit  omnino  extra  controver- 

9?  Cf.  supra,  H.S.  ad  fin.,  and  II.  36.  ex.  2. 
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siam)  an  motus  videlicet  iste  (concesso  quod  terra  stet) 
coeli  finibus  contineatur,  an  potius  descendat,  et  com- 
municetur  aeri,  et  aquis.  Motum  autem  rotationis  in 
missilibus,  ut  in  spiculis,  sagittis,  pilis  sclopetorum,  et 
similibus,  omnino  ad  motum  libertatis  rejicimus. 

(18.)  Sit  motus  decimus  octavus,  motus  trcpidationis, 
cui  (ut  ab  astronomis  intelligitur)  non  multum  fidei 
adhibemus".  Nobis  autem,  corporum  naturalium  ap- 
petitus  ubique  serio  perscrutantibus,  occurrit  iste  mo 
tus  ;  et  constitui  debere  videtur  in  speciem.  Est  autem 
hie  motus  veluti  seternse  cujusdain  captivitatis.  Vide 
licet  ubi  corpora  non  omnino  pro  natura  sua  bene 
locata,  et  tamen  non  prorsus  male  se  habentia,  perpe- 
tuo  trepidant,  et  irrequiete  se  agunt,  nee  statu  suo 
contenta,  nee  ulterius  ausa  progredi.  Talis  invenitur 
motus  in  corde  et  pulsibus  animalium ;  et  necesse  est 
ut  sit  in  omnibus  corporibus,  qua?  statu  ancipiti  ita 
degunt  inter  commoda  et  incommoda,  ut  distracta  libe- 
rare  se  tentent,  et  denuo  repulsam  patiantur,  et  tamen 
perpetuo  experiantur. 

(19.)  Sit  motus  decimus  nonus  et  postremus,  motus 
ille  cui  vix  nomen  motus  competit,  et  tamen  est  plane 
motus.  Quern  motum,  motum  decubitus,  sive  motum 
cwhorrentice  motus,  vocare  licet100.  Per  hunc  motum 
terra  stat  mole  sua,  moventibus  se  extremis  suis  in 
medium ;  non  ad  centrum  imaginativum,  sed  ad  unio- 
nem1. — Per  hunc  etiam  appetitum  omnia  majorem  in 
modum  condensata  motum  exhorrent ;  atque  illis  pro 
omni  appetitu  est  non  moveri ;  et  licet  infinitis  modis 
vellicentur  et  provocentur  ad  motum,  tamen  naturam 

99  To  this  class  Bacon  does  not  titions  of  the  word  motus,  is  a  fair 
give  much  credit.     It  seems,  how-  specimen  of  Bacon's  carelessness  in 
ever,  that  pulsation  may  be  referred  style.     It  is  a  strange  kind  of  Mo- 
to  it  as  a  distinct  kind  of  Motion.  tion,  being,  in  fact,  inertia. 

100  This  passage,  from  the  repe-         {  Cf.  supra,  II.  35. 
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suam  (quoad  possunt)  tucntur.  Quod  si  ad  mo  turn 
compel lantur,  tamcn  lioc  agere  semper  videntur,  ut 
quietom  ct  statum  suuin  recupcrent,  neque  amplius 
moveant.  Atque  circa  hoc  certe  se  agilia  pra'bent,  et 
satis  perniciter  et  rapide  (ut  pertirsa  et  impatientia 
oninis  mora>)  coiitendunt.  IIujus  autem  appetitus 
imago  ex  parte  tantum  cerni  potest ;  quia  hie  apud 
nos,  ex  subactionc  et  enncoctionr  eu-lestium,  omne 
tangil)ile  11011  tantum  11011  condcnsatum  est  ad  ultimi- 
tatein,  sed  etiam  cum  spiritu  nonnullo  miscetur. 

Proposuimus  itaque  jam  species,  sive  clementa  sim- 
}>licia  motuum,  appetituum,  et  virtutum  activarum, 
qutv  sunt  in  natura  maxime  catholica.  Neque  parum 
scieiitia1  uaturalis  sub  illis  adumbratum  est.  Non  ne- 
gamus  tameii,  et  alias  species  f'ortasse  add!  posse; 
atque  istas  ipsas  divisiones  sccuiidum  veriores  reruin 
venas  transfe-rri ;  deiii(|ue  in  miuorem  mimerinn  posse 
redigi.  Neque  tameii  lioc  de  divisiouibus  aliquibus 
abstractis  intelligimus  :  veluti  si  quis  dicat,  corpora 
appetere  vel  conservationem,  vel  exaltationcm,  vel 
propagatiouem,  vel  fruitionem  natui\T  sun1  :  aut  si  quis 
dicat,  motus  rerum  teudere  ad  conservationem  et  bo- 
num,  vel  uuiversi,  ut  antitypiam  et  n<\nnit  ;  vel  uni- 
versitatum  maguarum,  ut  motus  congregationis  inajori.s, 
rotationis,  et  eaJiorrentice  )nnfns;  vel  formarum  sj>ecia- 
lium,  ut  reliquos.  Licet  enim  h?cc  vera  siut,  tameii 
nisi  terminentur  iu  materia  et  fabrica  secundum  veras 
liueas,  speculativa  suut,  et  minus  utilia.  Interim  suffi 
cient,  et  boni  erunt  usus,  ad  pensitandas  prcedominan- 
tias  virtutum,  et  exquirendas  inxtantias  Imtcv ;  id  quod 
mine  agitur. 

Etenim  ex  his  quos  proposuimus  motibus,  alii  pror- 
sus  sunt  invincibiles;  alii  aliis  sunt  fortiores,  et  illos 
ligant,  fmcnant,  disponunt;  alii  aliis  longius  jaculantur ; 
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alii  alios  tempore  et  celeritate  praevertunt ;  alii  alios 
fovent,  roborant,  ampliant,  accelerant. 

Motus  antitypicK  omnino  est  adamantinus  et  invinci- 
bilis.  Utrum  vero  motus  nexus  sit  invincibilis,  adhuc 
hoeremus.  Neque  enim  pro  certo  affirmaverimus, 
utrum  cletur  vacuum,  sive  coacervatum,  sive  permis- 
tum2.  At  de  illo  nobis  constat,  rationem  illam,  pro- 
pter  quam  introductum  est  vacuum  a  Leucippo,  et 
Democrito3,  (videlicet  quod  absque  eo  non  possent  ea- 
dem  corpora  complecti  et  implere  majora  et  minora 
spatia)  falsam  esse.  Est  enim  plane  plica  materice, 
complicantis  et  replicantis  se  per  spatia  inter  certos 
fines  absque  interpositione  vacui :  neque  est  in  ae're, 
ex  vacuo,  bis  millies  (tantum  enim  esse  oportet)  plus 
quam  in  auro.  Id  quod  ex  potentissimis  corporum 
pneumaticorum  virtutibus,  (qua?  aliter  tanquam  pulve- 
res  minuti  natarent  in  vacuo)  et  multis  aliis  demon- 
strationibus,  nobis  satis  liquet.  Reliqui  vero  motus 
regunt  et  reguntur  invicem,  pro  rationibus  vigoris, 
quanti,  incitationis,  ejaculationis,  necnon  turn  auxilio- 
rum,  turn  impedimentorum,  quse  occurrunt. 

Exempli  gratia ;  magnes  armatus  nonnullus  detinet 
et  suspendit  ferrum  ad  sexagecuplum  pondus  ipsius  ; 
eo  usque  dominatur  motus  congregationis  minoris,  su 
per  motum  congregationis  majoris ;  quod  si  majus  fu- 
erit  pondus,  succumbit.  Vectis  tanti  roboris  sublevabit 
tantum  pondus ;  eo  usque  dominatur  motus  libertatis 
super  motum  congregationis  majoris ;  sin  majus  fuerit 

2  Bacon  here  seems  to  have  sus-  former,  air  mingled  with  powdered 

pected  that  the  ordinary  notion  of  a  substances,  and  by  the  latter,  air  in 

Vacuum  was  unfounded.    But  what  bulk  as   it  lies  around   and  upon 

does   he  mean  by  "  Vacuum   sive  such  substances.     I  have  ventured 

coacervatum     sive     permistum  ? "  to  translate  it  "  Vacuum,  either  en- 

Below,  II.  50,  he  speaks  of  "  Aer  tire  or  partial." 

permistus"   and   "  aer   coacervatus  3  See  supra,  I.  51. 
et  circumfusus,"  meaning,  by  the 
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pond  us,  succumbit.  Corium  tcnsum  ad  tcnsuram  ta- 
Icni  non  rumpitur  ;  eo  usque  dominatur  motus  conti 
nuation!*  super  motum  tcnsurcc ;  quod  si  ulterior  fuerit 
tensura,  nnnpitur  coriiun,  et  succumbit  motus  continu- 
utioHis.  Aqua  per  rimam  ])erforationis  talis  effluit ; 
co  usque  dominatur  motus  congrcgationis  majoris 
super  motum  continuationis ;  quod  si  minor  fuerit 
rima,  succumbit ;  et  vine-it  motus  continuationis.  In 
pulvere  sulphuris  solius  immissi  in  sclopetnm  cum  pila, 
et  admoto  igne,  non  emittitur  pila;  in  eo  motus  con- 
gregationis  major  is  vincit  motum  Ju/lcs.  At  in  pulvere 
pyrio  immisso  vincit  motus  lii/lcs  in  sulphure  ;  adjutus 
motibns  Jn/lrs  et  fugce  in  nitro.  Et  sic  de  ca^teris. 
Etenim  inxtantia1  litcffc  (qua*  indicant  prfsdotnittantiam 
virtutum,  et  secundum  quas  rationcs  et  calculos  prac- 
dominentur  et  succumbant)  acri  et  sedula  diligentia 
undi(jue  sunt  conquirendae. 

Etiam  modi  et  rationes  i])sius  succumbentiae  mo- 
tuum  diligenter  sunt  introspiciendao.  Nempe,  an  om- 
nino  cessent,  vel  potius  usque  nitantur,  sed  ligentnr. 
Etenim  in  corporibus  hie  apud  nos  nulla  vera  est 
quies,  nee  in  integris,  nee  in  partibus;  sed  tantum  se 
cundum  apparentiam.  Quies  autem  ista  apparens, 
causatur  aut  j>er  (equilibrium  ;  aut  per  absolutam  pr<e- 
dominantiam  motuum.  Per  (C<jwlil»-hnn,  ut  in  bilan- 
cibus,  quac  stant,  si  acqna  sint  pondera.  Per  prcedomi- 
nantiam,  ut  in  hydriis  j>erforatis,  ubi  qnicscit  aqua,  et 
detinetur  a  decasu  per  prcedominantiam  motus  ncxm*. 
Notandum  tamen  est  (ut  diximus)  quatenus  nitantur 
motus  illi  succumbentes.  Etenim  si  quis  per  luctam 
detineatur  extensus  in  terra,  brachiis  et  tibiis  vinctis, 
aut  aliter  detentis  ;  atque  ille  tamen  totis  viribus  rc- 

4  Here  again  Bacon  was  in  want  of  the  knowledge  of  the  pressure  of 
the  Atmosphere. 
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surgere  nitatur ;  non  est  minor  nixus,  licet  non  profi- 
ciat.  Hujus  autem  rei  conditio,  (scilicet  utrum  per 
prcsdominantiam  motus  succumbens  quasi  annihiletur ; 
an  potius  continuetur  nixus,  licet  non  conspiciatur)  quse 
latet  in  conflictibus,  apparebit  fortasse  in  concurrentiis. 
Exempli  gratia ;  fiat  experimentum  in  sclopetis,  utrum 
sclopetus,  pro  tanto  spatio,  quo  emittat  pilam  in  linea 
directa,  sive  (ut  vulgo  loquuntur)  in  puncto  bianco, 
debiliorem  eclat  percussionem  ejaculando  in  supra,  ubi 
motus  ictus  est  simplex,  quam  desuper,  ubi  motus  gra- 
vitatis  concurrit  cum  ictu. 

Etiam  canones  pradominantiarum,  qui  occurrunt, 
colligendi  sunt.  Veluti,  quod  quo  communius  est  bo- 
num  quod  appetitur,  eo  motus  est  fortiori  ut  motus 
nexus,  qui  respicit  communionem  universi,  fortior  est 
motu  gravitatis,  qui  respicit  communionem  densorum. 
Etiam,  quod  appetitus,  qui  sunt  boni  privati,  non  prae- 
valent  plerunque  contra  appetitus  boni  magis  publici ; 
nisi  in  parvis  quantis.  Quoe  utinam  obtinerent  in  civi- 
libus 5. 

XLIX. 

Inter  pr&rogativas  instantiarum  ponemus  loco  vice- 
simo  quinto  instantias  innuentes6  ;  eas  scilicet,  qua? 

5  A  good   specimen   of  Bacon's     these  the  first  intimate  or  direct — 
attachment  to  Analogies.  tend  to  free  practice  from  useless 

He  seemed  inclined  himself  to  pursuits,  and  guide  it  to  things  he- 
rank  this  Chapter  very  highly :  but  neficial  to  man.  This  is  a  most  va- 
it  is  in  fact  one  of  his  worst  speci-  luable  Aphorism.  It  shews  that 
mens,  being  full  of  Idola.  There  with  all  Bacon's  love  for  know- 
are  fanciful  and  unnecessary  subdi-  ledge,  he  saw  that  of  itself  it  could 
visions,  not  helped  by  fanciful  No-  not  give  happiness.  "  Amplificarit, 
menclature :  and  Motus  is  used  for  non  beant."  The  mind  is  affected 
"  Appetition,"  "  Gravity,"  "  Sym-  by  it,  and  not  the  Heart.  But  a  just 
pathy,"  "  Resistance,"  and  "  Iner-  application  of  knowledge,  a  judi- 
tia."  cious  selection  of  Instances  for 

6  We  are  now  come  to  the  three  Practice,  will   really  do  much   to- 
Instantice  Benevolse  or  Propitiae —  wards  promoting  happiness,  by  eas- 
Instances  facilitating  Practice.     Of  ing  and  bettering  the  general  con- 
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oommoda  honiinum  innnuiit  nut  designant.  Ktenim 
ipsum  /tns.w  ot  ij)sum  .sr/;v,  naturam  humanam  amplifi- 
cant,  iion  beaut.  Itaqiio  decerpenda  sunt  ex  universi- 
tate  rcruin  oa  qua'  ad  usus  vita?  inaxime  faciunt.  Ve- 
rnin  do  iis  orit  magis  proprius  dicondi  locus,  cum  dr- 
(/tfrffojic.f  a<\  jirn.rhn  traetabinms.  Quinetiam  in  ipso 
o])oro  intrrprctatiintix  circa  singula  subjecta,  locum  sem 
per  dm rtd'  hiiiiKDKt'.  sive  rfnnid'  optafirfr  assignamus. 
Ktonim  ot  (jiiaTore  et  optare  non  inepte,  pars  sciential 

('St. 

L. 

Inter  prtcrofjatirns  instantiarnm  ponemns  loco  vice- 
siino  sexto  instantias  polychrestas".  Ivc  sunt,  qua?  per- 
tinont  ad  varia,  et  sa-pins  occnrrunt ;  ideoquc  opera1  et 
novis  j)r<)bationil)iis  baud  j)arum  ]>arcunt.  Atque  do 
instrumentis  ipsis  at(jue  ingeniationibus8  proprius  erit 
dicendi  locus,  cum  dnlnctinni'x  ail  priLr'im  et  experi- 
mentandi  niodos  tractabimns.  (juin  etiam  (jua1  adliuc 
cognita  sunt,  et  in  usum  veiieriint,  in  bistoriis  particu- 
laribus  sin^ularuni  artium  describentur.  In  pra?senti 
autem  subjun^emus  qiuvilam  catliolica  circa  ea  pro 
cxemplis  tantum  polychrcsti. 

Operatur  igitur  liomo  super  corpora  naturalia  (]>nr- 
ter  ipsam  adinotionem  et  amotionem  corporum  sini])li- 
cem)  septem  i>ra-cipiie  modis :  nempe,  vel  })cr  exclu- 


dition  of  life.     The   maxim   at  the  \vxw<rra\,  things  generally  useful, 

end  of  the  Aphorism,  "  qiurrere  et  and  ai)i)lical)le  to  a  great  variety  of 

optare,  &c."  is  but  another  form  of  investigations,    by   shortening    and 

the   famous  "  Prudens  quirstio  est  facilitating  the  process.     This  Class 

dimidium    scientize."     Not    undis-  can    only    be   partially  investigated 

cerning  collection,  but  wise   selec-  here  :  for  it  includes  in  fact  almost 

tion,  is  the  great  principle.     In  a  every  thing  connected  with  Physical 

ponderous   way   the   whole   of  the  discovery. 

"  Prerogatives"  are  supposed  to  lead         s  Ingeniationes.  This  word  is  not 

towards  this  end.  Latin.     Ingeniatus  is. 
7  "  Instantiae  polychrestas,"  TTO- 


LIB.  II.  50.  317 

sionem  eorum  quse  impediunt  et  disturbant :  vel  per 
compressiones,  extensiones,  agitationes,  et  hujusmodi : 
vel  per  calorem  et  frigus :  vel  per  moram  in  loco  con 
venient!  :  vel  per  frsenum  et  regimen  mottis :  vel  per 
consensus  speciales :  vel  per  alternationem  tempesti- 
vam  et  debitam :  atque  seriem  et  successionem  horum 
omnium,  aut  saltern  nonnullorum  ex  illis. 

(1.)  Ad  primum  igitur  quod  attinet;  aer  communis, 

qui  undique  praesto  est  et  se  ingerit,  atque  radii  cosle- 

stium,  multum  turbant.     Qua?  itaque  ad  illorum  exclu- 

sionem  faciunt,  merito  haberi  possint  pro  polychrestis. 

Hue  igitur  pertinent  materies  et  crassities  vasorum,  in 

quibus  corpora  ad  operationem  prasparata  reponuntur. 

Similiter  modi  accurati  obturationis  vasorum,  per  con- 

solidationem,  et  lutum  sapientiee9,  ut  loquuntur  che- 

mici.    Etiam  clausura  per  liquores  in  extimis  utilissima 

res  est :  ut   cum   infundunt  oleum    super  vinum   aut 

succos  herbarum ;  quod  expandendo  se  in  summitate 

instar  operculi,   optime  ea  conservat   illsesa   ab  aere. 

Neque  pulveres  res  malse   sunt;  qui  licet  contineant 

aerem  permistum,  tamen  vim  aeris  coacervati  et  cir- 

cumfusi   arcent 10 ;  ut  fit   in  conservation  uvarum  et 

fructuum  intra  arenam,  et  farinam.     Etiam  cera,  mel, 

pix,  et  hujusmodi  tenacia,  recte  obducuntur  ad  clausu- 

ram  perfectiorem,  et  ad  summovendum  aerem  et  coele- 

stia.     Etiam    nos   experimentum   quandoque   fecimus, 

ponendo  vas,  necnon  aliqua  alia  corpora,  intra  argen- 

tum  vivum,  quod  omnium   longe   densissimum  est  ex 

iis  quse    circumfundi    possunt.     Quinetiam    specus  et 

cavernse  subterranean  magni  usus  sunt  ad  proliibendum 

insolationem  et  aerem  istum   apertum  prsedatorium  ; 


9  Lutum  sapientiee,  a  composition     hermetically, 
used  to  seal  the  orifices  of  vessels         10  Cf.  supr.  II.  48.  (note  3.) 
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qualibus  iituntur  Germani  septontrionales  pro  grana- 
riis.  Nee  non  repositio  eorporum  in  fundo  aquaruni 
ad  hoc  s])ectat :  ut  meinini  me  quippiam  audissc  de 
utribus  vini  demissis  in  profundum  puteum,  ad  infrigi- 
dationem  scilicet;  sed  casu  et  per  neglectum  ac  obli- 
vioneni  ibidem  remancntibns  per  mtiltos  annos,  et  de- 
inde  extractis;  undo  vinuni  t'actum  est  non  solnm  non 
vapidum,  ant  emortuum,  sed  multo  ma^is  nobile  ad 
gustnin  ;  ]>er  commixtionem  partiuni  suarum  (ut  vide- 
tur)  inagis  exquisitam.  Quod  si  postulet  res,  ut  cor 
pora  demittantur  ad  fundum  aquaruni,  veluti  intra 
fluvios  aut  mare,  neque  tamen  aquas  tangant,  nee  in 
va^ibus  obturatis  concludantur,  sed  aero  tantum  circun- 
dentur;  bonus  est  usu*;  vasis  illius,  (jiiod  adliibitnm  est 
nonnuiKiuani  ad  operandum  sul)ter  a(juis  super  navigia 
deniersa,  ut  urinatores  diutius  manere  possint  sub 
aquis,  et  per  vices  ad  tempus  respirare.  Illud  hujus- 
modi  erat.  Conliciebatur  dolium  ex  metallo  conca- 
vum,  (mod  demittcbatur  sequabiliter  ad  superficiem 
aqiuv,  atque  sic  deportabat  totum  aerem,  qui  contine- 
batur  in  dolio,  serum  in  fundum  maris.  Stabat  autem 
super  pedes  tres,  (instar  tripodis)  qui  longitudinis  erant 
aliquanto  minoris  statum  hominis ;  ita  ut  urinator  pos 
set,  cum  anhelitus  deficeret,  immittere  caj)ut  in  cavum 
dolii,  et  respirare,  et  deinde  opus  continuare.  At(jue 
audivimus,  inventam  esse  jam  machinam  aliquam  navi- 
cula?  aut  Bcaphae,  quoe  homines  subter  aquis  vehere  pos- 
sit  ad  spatia  nonnulla  n.  Verum  sub  tali  vase,  quale 
modo  diximus,  corpora  qurcvis  facile  suspendi  possint ; 
cujus  causa  hoc  experimentum  adduximus. 

Est  et  alius  usus  diligentis  et  perfects  clausura?  cor- 

1 '  'ITiese  uncler-water  boats  ap-     going  under  water,  and  brooking  of 
pear  again    in    the   New   Atlantis,      seas." 
"  We   have    ships    and    boats   for 
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porum :  nempe,  non  solum  ut  prohibeatur  aditus  aeris 
per  exterius,  (de  quo  jam  dictum  est)  verum  etiam  ut 
cohibeatur  exitus  spiritus  corporis,  super  quod  fit  ope- 
ratio  per  interius.  Necesse  est  enim  ut  operanti  circa 
corpora  naturalia  constet  de  summis  suis  :  viz.  quod 
nihil  expirarit  aut  effluxerit.  Fiunt  enim  profundse 
alterationes  in  corporibus,  quando,  natura  prohibente 
annihilationem,  ars  prohibeat  etiam  deperditionem  aut 
evolationem  alicujus  partis.  Atque  hac  de  re  invaluit 
opinio  falsa ;  (quse  si  vera  esset,  de  ista  conservatione 
summac  certse  absque  diminutione  esset  fere  despe- 
randum)  viz.  spiritus  corporum,  et  aerem  majori  gra- 
du  caloris  attenuatum,  nullis  vasorum  claustris  posse 
coritineri,  quin  per  poros  vasorum  subtiliores  evolent. 
Atque  in  lianc  opinionem  adducti  sunt  homines  per 
vulgata  ilia  experimenta,  poculi  inversi  super  aquam 
cum  candela  aut  charta  inflammata,  ex  quo  fit  ut 
aqua  sursum  attrahatur ;  atque  similiter  ventosarum, 
qua3  super  flammam  calefactne  trahunt  carnes.  Existi- 
mant  enim,  in  utroque  experimento  aerem  attenuatum 
emitti,  et  inde  quantum  ipsius  minui ;  ideoque  aquam 
aut  carnes  per  nexum  succedere 12.  Quod  falsissimum 
est.  Aer  enim  non  quanta  diminuitur,  sed  spatio  cori- 
trabitur ;  neque  incipit  motus  iste  successionis  aquae, 
antequam  fiat  extinctio  flammac,  aut  refrigeratio  aeris : 
adeo  ut  medici,  quo  fortius  attrahant  ventosse,  ponant 
spongias  frigidas  aqua  madefactas  seper  ventosas.  Ita- 
que  non  est  cur  homines  multum  sibi  metuant  de  facili 
exitu  aeris,  aut  spirit uum.  Licet  enim  verum  sit,  etiam 
solidissima  corpora  habere  suos  poros,  tamen  asgre 

12  Bacon's  account  is  erroneous,  be  so  closed,  as  the  air  cools  it  will 

Air  when  heated  expands,  and  so  contract,  and  the  pressure  of  the 

some  of  it  escapes  :  then  if  the  ori-  external  atmosphere  drives  the  wa- 

fice  of  the  Vessel  be  placed  on  Wa-  ter  or  flesh  upwards  into  the  ves- 

ter  or  Flesh,  and  the  entrance  of  air  sel. 
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patitur  aer  ant  spiritus  comminutionem  sui  ad  tantam 
subtilitatem  ;  quemadmodum  et  aqua  cxirc  recusat  per 
riniam  minusculam. 

(2.)  De  set-undo  vero  modo  ex  scptcm  pranlictis  illud 
inprimis  notanduin  cst,  valere  certe  compressiones  et 
1 1 uj usinod i  violentias  ad  inotum  localcm,  atque  alia  id 
genus,  potentissinie;  ut  in  machinis  et  missilibus:  etiam 
ad  destructionem  corpori*  or^anici,  at((iie  earum  virtu- 
ttun,  qua'  consistunt  plane  in  motu.     Onmis  enini  vita, 
iinnio  etiam   oninis   flamma   et   iguitio,   destruitur   per 
compressiones  ;    ut  et  oinnis  inachina   corrumpititr  et 
confunditur  per  easdeni.      Etiam  ad  destructionem  vir- 
tutnm,  qua'   consistunt   in   posituris,   et  dissimilaritate 
partium  paulo  crassiore  ;   ut  in  coloribus  (nequo  enim 
idem  color  lloris   intern  et  contusi,  neque  succini   in- 
te^ri  et  pulverizati).      Etiam  in  saporibus  (neque  enim 
idem   sapor   pyri    immaturi,  rt   ejusdem   coni])rossi    ac 
subacti;  nam  manifesto  dulcedinem  majorem  concipit). 
Verum  ad  transformationes  et  altcrationes   nobiliores 
corporum  similarium  non  multum  valent  ista>  violen- 
tia^ ;  (jiiia  corpora  per  eas  non  acquirunt  consistentiam 
aliquam  novam  constantem  et  quiescentem,  sed  transi- 
toriam  et  nitentem  semper  ad  restitutionem  et  libera- 
tionem  sui.    Attamen  non  abs  re  foret,  hujus  rei  facere 
experimenta  alitjua  diliufciitiora ;  ad  hoc  scilicet,  utrum 
condensatio  corporis  bene  similaris,   (qualia  sunt  aer, 
aqua,  oleum,  et  hujusmodi)  aut  rarefactio,  similiter  per 
violentiam  indita,  possint  fieri    constantes  et  fixa»,   et 
quasi  mutatoc  in  naturam.  Id  quod  primo  experiendum 
per  moram  simj)licem ;  deinde  per  auxilia  et  consensus. 
Atque  illud  nobis  in  promptti  fuisset,  (si  modo  in  men- 
tern  venisset)  cum  aquam  (de  qua  alibi 13)  per  malleati- 

13  "  de  qua  alibi :"  sc.  supra  II.  45.  ad  finem. 
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ones  et  pressoria  condensavimus,  antequam  erumperet. 
Debueramus  enim  sphocram  complanatam  per  aliquot 
dies  sibi  permisisse,  et  turn  demum  aquam  extraxisse ; 
ut  fieret  experimentum,  utrum  statim  impletura  fuisset 
talem  dimensionem,  qualem  habebat  ante  condensatio- 
nem.  Quod  si  non  fecisset  aut  statim,  aut  certe  paulo 
post ;  constans  videlicet  facta  videri  potuisset  ista  con- 
densatio :  sin  minus,  apparuisset,  factam  fuisse  resti- 
tutionem,  et  compressionem  fuisse  transitoriam.  Etiam 
simile  quiddam  faciendum  erat  circa  extensionem  aeris 
in  ovis  vitreis.  Etenim  debuerat  fieri,  post  exsuctionem 
fortem,  subita  et  firma  obturatio  ;  deinde  debuerant 
ova  ilia  manere  ita  obturata  per  nonnullos  dies;  et  turn 
demum  experiendum  fuisset,  utrum  aperto  foramine  at- 
tractus  fuisset  aer  cum  sibilo,  aut  etiam  attracta  fuisset 
tanta  quantitas  aqure  post  immersionem,  quanta  fuisset 
ab  initio,  si  nulla  adhibita  fuisset  mora.  Probabile 
enim  aut  saltern  dignum  probatione  est,  hscc  fieri  potu- 
isse  et  posse;  propterea  quod  in  corporibus  paulo  magis 
dissimilaribus  similia  efficiat  mora  temporis.  Etenim 
baculum  per  compressionem  curvatum  post  aliquod 
tempus  non  resilit :  neque  id  imputanduni  est  alicui 
deperditioni  ex  quanto  ligni  per  moram;  nam  idem  fiet 
in  lamina  ferri,  (si  augeatur  mora)  quse  non  est  expira- 
bilis.  Quod  si  non  succedat  experimentum  per  morain 
simplicem ;  tamen  non  deserendum  est  negotium,  sed 
auxilia  alia  adhibenda.  Non  enim  parum  lucri  fit,  si 
per  violentias  indi  possint  corporibus  naturae  fixoc  et 
constantes.  Ilac  enim  ratione  aer  possit  verti  in  aquam 
per  condensationes14;  et  complura  alia  id  genus.  Do- 

14  "  M.  Biot  first  proved  this  sup-  pression   only."      Account  of   the 

position   to  be   well-founded,    and  Nov.  Org.   part  2.  p.  31.    (Library 

succeeded  in  forming  Water  from  of  Useful    Knowledge.)     Cf.    Her- 

Hydrogen    and    Oxygen    by   com-  schel's  Discourse,  §  358 

y 
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minus    enini    est    homo    motiium    violentorum,   magis 
quani  ca'terorum. 

(3.)  At  tcrtius  ex  septem  modis  refertur  ad  magnum 
illud  organum  tarn  naturae  quam  artis,  quoad  operan- 
(lum  ;  videlicet  calidum  et  frigidum.  Atque  in  hac 
]>arte  claudic.it  plane  potentia  humana,  tanquam  ex 
uno  pcde.  Ilabemus  enim  calorem  ignis,  qui  caloribus 
solis  (j)rout  ad  nos  deferuntur)  et  caloribus  animalium, 
quasi  infinitis  ])artibus,  ]>otentior  est  et  intension  At 
deest  frigus,  nisi  quale  per  tem]>estates  hyemales,  aut 
per  cavernas,  aut  per  circumdationes  nivis  et  glaciei, 
haberi  j)otest  :  quod  in  eomparatione  sequari  potest 
cum  calorc  fortasse  solis  meridiano,  in  regione  aliqua 
ex  torridis,  aucto  insuper  per  reverberationes  montium 
et  parietum  :  nam  hujusniodi,  utique  tain  calores  quam 
f'rigora,  ab  animalibus  ad  tempus  exiguum  tolerari  pos- 
sunt.  Nihili  auteni  sunt  fere  pnv  calore  fornacis  arden- 
tis,  aut  alien  jus  frigoris  (jiiod  liuic  gradui  respondeat15. 
Itaquc  omnia  hie  apud  nos  vergunt  ad  rarefactionem, 
et  desiccationem,  et  consumptionem  :  nihil  fere  ad  con- 
densationem,  et  intenerationem,  nisi  ])er  misturas  et 
modos  quasi  spurios.  Quare  instantia1  frigoris  omni 
diligentia  sunt  conquirendse :  quales  videntur  inveniri 
in  expositione  corporum  super  turres  quando  gelat 
acriter  :  in  cavernis  subterraneis  :  circumdationibus  ni 
vis  i't  glaciei,  in  locis  profundioribus,  et  ad  hoc  exca- 
vatis :  demissione  cor|>orum  in  ])iiteos :  sepulturis  cor- 
poruni  in  argento  vivo  et  metallis:  immersione  corpo 
rum  in  aquis,  qua1  vertunt  ligna  in  lapidcs  :  defossione 
corporum  in  terra;  (qualis  fertur  apud  Chinenses  esse 
confectio  porcellaiue 1(;,  ubi  massa1  ad  hoc  facta1  dicuntur 

15  See  supr.  II.  20.  (note  36.)  the  prepared  earths  were  buried  for 

lt;  Porcelain.       The  word    itself     a  long  time,  as  it  is  derived  proba- 

bears  testimony  to  the   belief  that      bly  fiom  a  quasi-Latin  word   jiro- 
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manere  intra  terrain  per  quadraginta  aut  quinquaginta 
annos,  et  transmitti  ad  haeredes,  tanquam  minerae  quae- 
dam  artificiales)  et  hujusmodi.  Quinetiam  qua?  inter- 
veniunt  in  natura  condensationes,  factae  per  frigora, 
similiter  sunt  investigandae ;  ut  causis  eorum  cognitis, 
transferri  possint  in  artes.  Quales  cernuntur  in  exsu- 
datione  marmoris  et  lapidum :  in  rorationibus  super 
vitra  per  interius  fenestrarum  sub  auroram,  post  gelu 
noctis:  in  originibus  et  collectionibus  vaporum  in  aquas 
sub  terra,  unde  saepe  scaturiunt  fontes :  et  quaecunque 
sunt  hujus  generis. 

Inveniuntur  autem,  practer  ilia  quae  sunt  frigida  ad 
tactuin,  quaedam  alia  potestate  frigida,  quae  etiam  con- 
densant ;  veruntamen  operari  videntur  super  corpora 
animalium  tantum,  et  vix  ultra.  Hujus  generis  se 
ostendunt  multa  in  medicinis  et  emplastris.  Alia  au 
tem  condensant  carnes  et  partes  tangibiles ;  qualia 
sunt  medicamenta  astringentia,  atque  etiam  inspissan- 
tia :  alia  condensant  spiritus,  id  quod  maxime  cernitur 
in  soporiferis.  Duplex  autem  est  modus  condensatiouis 
spirituum  per  medicamenta  soporifera,  sive  provocantia 
somnum :  alter  per  sedationem  motus ;  alter  per  fugam 
spirituum.  Etenirn  viola,  rosa  sicca,  lactuca,  et  hujus 
modi  benedicta  sive  benigna,  per  vapores  suos  amicos 
et  moderate  refrigerantes,  invitant  spiritus  ut  se  uniant, 
et  ipsorum  acrem  et  inquietum  motum  compescunt. 
Etiam  aqua  rosacea,  apposita  ad  nares  in  deliquiis  ani- 
mae,  spiritus  resolutos  et  minium  relaxatos  se  recipere 
facit,  et  tanquam  alit.  At  opiata,  et  eorum  affinia, 
spiritus  plane  fugant,  ex  qualitate  sua  maligna  et  ini- 
mica.  Itaque  si  applicentur  parti  exteriori,  statim 
aufugiunt  spiritus  ab  ilia  parte,  nee  amplius  libenter 

cellanea,  earth  kept  in  cells.  The  of  earth.  See  Richardson's  Diet 
Chinese  do  not  so  bury  their  masses  verbo. 

Y   2 
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influunt :  sin  sumantur  interius,  vapores  eorum,  ascen- 
dentes  acl  caput,  spiritus  in  ventriculis  cerebri  conten- 
tos  undcquaque  fugant :  cumque  so  retrahant  spiritus, 
nequc  in  aliam  partem  effugere  possint,  per  consequens 
coetmt,  et  condensantur ;  et  quandoque  plane  exstin- 
guuntur  et  suffocantur17.  Licet  rursus  eadem  opiata 
moderate  sumpta,  per  accidens  secundarium,  (videlicet 
condensationem  illam  quae  a  coitione  succedit)  confor- 
tent  spiritus,  eosque  reddant  magis  robustos,  et  retun- 
dant  eorum  inutiles  et  incensivos  motus  :  ex  quo  ad 
curas  morborum  et  vitac  prolongation  em  liaud  parum 
conferant. 

Etiani  pracparationes  corporum  ad  excipiendum  fri- 
gus  nou  sunt  omittenda* ;  veluti  quod  aqua  parum 
tcpida  facilius  conglacietur,  quam  omnino  frigida,  et 
hujusmodi. 

Pnrterea,  qtiia  natura  frigus  tarn  parce  suppeditat, 
faciendum  est  quemadmodum  pharmacopeia?  solent ; 
qui,  quando  simplex  aliquod  baberi  lion  possit,  capiunt 
succedaneum  ejus,  et  quid  pro  (/no,  ut  vocant :  veluti 
lignum  aloes  pro  xylobalsamo,  cassiam  pro  cinnamomo. 
Simili  modo  diligcnter  circumspiciendum  est,  si  quae 
sint  succedanea  frigoris  ;  videlicet,  quibus  modis  fieri 
possint  condensationes  in  corporibus  aliter  quam  per 
frigus,  quod  illas  efficit,  ut  opus  suum  proprium.  Illoe 
autem  condensationes  videntur  intra  quaternum  nume- 
rum  (quantum  adliuc  liquet)  contineri.  Quarum  prima 
videtur  fieri  per  contrusionem  simplicem:  quoc  parum 
potest  ad  densitatem  constantcm,  (resiliunt  enim  cor 
pora)  sed  nihilominus  forte  res  auxiliaris  esse  queat. 


17  This  description  of  the  effects  celsi"  of  which  Bacon  speaks  with 

of  Opiates  is  extremely  quaint  and  such  contempt.     For  his  views  on 

arbitrary;  one  might  almost  fancy  "  Spirit,"  see  supra,  II.  27.40,  and 

it   one   of  the   "  delirationes   Para-  I.  50.  (note  64.) 
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Secunda  fit  per  contractionem  partium  crassiorum  in 
corpore  aliquo  post  evolationem  aut  exitum  partium 
tenuiorum,  ut  fit  in  indurationibus  per  ignem,  et  repe- 
titis  exstinctionibus  metallorum,  et  similibus.  Tertia 
fit  per  coitionem  partium  homogenearum,  quse  sunt 
maxime  solidoc  in  corpore  aliquo,  atque  antea  fuerant 
distractoe,  et  cum  minus  solidis  commistse :  veluti  in 
restitutione  mercurii  sublimati,  qui  in  pulvere  longe 
majus  occupat  spatium,  quam  mercurius  simplex ;  et 
similiter  in  omni  repurgatione  metallorum  a  scoriis 
suis.  Quarta  fit  per  consensus,  admovendo  quse  ex  vi 
corporum  occulta  condensant :  qui  consensus  adhuc 
raro  se  ostendunt :  quod  mirum  minime  est,  quoniam 
antequam  inventio  succedat  formarum  et  scliematis- 
morum,  de  inquisitione  consensuum  non  multum  spe- 
randum  est.  Certe  quoad  corpora  animalium,  dubium 
non  est,  quin  sint  complures  medicinse,  tarn  interius 
quam  exterius  sumptsc,  quse  condensant,  tanquam  per 
consensum,  ut  paulo  ante  diximus.  Sed  in  inanimatis 
rara  est  hujusmodi  operatic.  Percrebuit  sane,  tarn 
scriptis  quam  fama,  narratio  de  arbore  in  una  ex  in- 
sulis  sive  Terceris18  sive  Canariis,  (neque  enim  bene 
memini,)  quse  perpetuo  stillat ;  adeo  ut  inhabitantibus 
nonnullam  commoditatem  aquse  prsebeat.  Paracelsus 
autem  ait,  herbam  vocatam  rorem  solis19  mericlie  et 
fervente  sole  rore  impleri,  cum  alise  herbae  undique 
sint  siccsc.  At  nos  utramque  narrationem  fabulosam 
esse  existimamus.  Omnino  autem  illse  instantiae  no- 
bilissimi  forent  usus,  et  introspectione  dignissimae,  si 
essent  verse.  Etiam  rores  illos  mellitos,  et  instar  man- 
nsc,  qui  super  foliis  quercus  inveniuntur  mense  Maio, 
non  existimamus  fieri  et  densari  a  consensu  aliquo,  sive 

8  The  Tercery  Islands,  now  called  the  Azores. 
19  Ros  solis — "  Sundew." 
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a  proprietate  folii  quercus20 ;  sed  cum  super  aliis  foliis 
pariter  cad  ant,  contineri  scilicet  ct  duraro  in  foliis 
qucrcus,  quia  sunt  bene  unita,  nee  spongiosa,  ut  plu- 
rima  ex  aliis. 

Calorem  vcro  quod  attinet;  copia  ct  potestas  nimi- 
rum  hoinini  abuude  adest ;  obscrvatio  autcm  et  inqui- 
sitio  deficit  in  nonnullis,  iisque  maxime  necessariis ; 
utcunquc  spagirici'21  se  venditent.  Etcnini  caloris  in- 
tensioris  opificia  exqtiiruntur  et  coi]S})iciuntiir ;  remis 
sions  vcro,  qua*  maxime  in  vias  natnra3  incidunt,  non 
tentantur,  adcoque  latent.  Itaquc  videmus  per  vulca- 
nos  istos,  (jui  in  prctio  sunt,  sj)iritus  corporum  magno- 
perc  cxaltari,  ut  in  aquis  fortibus,  ct  nonnullis  aliis 
oleis  chcmicis,  partes  tangibiles  indurari,  et,  emisso 
volatili,  aliquando  figi ;  partes  homogeneas  separari ; 
etiam  corpora  heterogenea  grosso  modo  iucorporari  et 
commisceri  ;  maxime  autcm  com  pages  corporum  com- 
positorum  et  subtil iores  schematismos  destrui  ct  con- 
fundi.  Debuerant  autcm  opih'cia  caloris  lenioris  tentari 
ct  cxquiri ;  undo  subtiliores  mis  tunic  et  schematism! 
ordinati  gigui  ])ossint  et  cduci,  ad  excmplum  nature, 
et  imitationcm  operum  solis  ;  quemadniodum  in  apho- 
rismo  de  instantiis  fcederis22  quajdam  adumbravimus. 
Opificia  enim  naturaj  transiguntur  per  longe  minores 
portiones,  et  posituras  magis  exquisitas  et  varias,  quam 
opificia  ignis,  prout  nunc  adliibetur.  Turn  vcro  videa- 
tur  homo  revera  auctus  potestatc,  si  per  calores  et 
potcntias  artificialcs  opera  naturae  possint  specie  repra> 
sentari,  virtuto  perfici,  copia  variari  :  quibus  addere 
oportet  accelerationem  temporis.  Nam  rubigo  ferri 


20  The    Honeydew  is   found   on  in  particular  who  employed  them- 
Limes  and  other  trees,  as  well  as  on  selves  on  metals,  and  the  discovery 
Oaks.  of  the  Philosopher's  stone. 

21  Spagirici.     Those  Alchemists          —  Supra,  II.  35. 
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longo  tempore  proceclit,  at  versio  in  crocum  martis23 
subito  :  et  similiter  de  serugine  et  cerussa'24.  Crystal- 
lum  longo  tempore  conficitur,  vitrum  subito  conflatur. 
Lapicles  longo  tempore  concrescunt,  lateres  subito  co- 
quuntur,  &c.  Interim  (quod  mine  agitur)  omnes  di- 
versitates  caloris  cum  affectibus  suis  respective  diligen- 
ter  et  Industrie  undique  sunt  colligendac  et  exquirenclse : 
coelestium,  per  radios  suos  directos,  reflexos,  refractos, 
et  unitos  in  speculis  comburentibus  :  fulguris,  flammae, 
ignis  carbonum;  ignis  ex  diversis  materiis;  ignis  aperti, 
conclusi,  angustati,  et  inundantis,  denique  per  diversas 
fabricas  fornacium  qualificati ;  ignis  flatu  exciti,  quieti 
et  non  exciti ;  ignis  ad  majorem  aut  minorem  distan- 
tiam  remoti ;  ignis  per  varia  media  permeantis ;  calo- 
rum  humidorum,  ut  balnei  Maries25,  fimi,  caloris  ani- 
malium  per  exterius,  caloris  animalium  per  interius, 
foeni  conclusi;  calorum  aridorum,  cineris,  calcis,  arenas 
tepidas ;  denique  calorum  cujusvis  generis  cum  gradi- 
bus  eorum. 

Prsccipue  vero  tentanda  est  inquisitio  et  inventio 
effectuum  et  opificiorum  caloris  accedentis  et  recedentis 
graduatim,  et  ordinatim,  et  periodice,  et  per  debita 
spatia,  et  moras.  Ista  enim  insequalitas  ordinata  revera 
filia  coeli  est,  et  generations  mater :  neque  a  calore  aut 
vehement!,  aut  prsecipiti,  aut  subsultorio,  aliquid  magni 
expectandum  est.  Etenim  et  in  vegetabilibus  hoc  mani- 
festissimum  est.  Atque  etiam  in  uteris  animalium 
magna  est  caloris  insequalitas,  ex  motu,  somno,  alimen- 
tationibus  et  passionibus  foemellarum  qua?  uterum  ge- 


23  Crocus  Martis,  or  Colcothar,  25  Balnei  Mariae.    In  distillation, 
the  substance  which  remains  after  when  the  distilling  vessel  is  placed 
the  calcination  of  Vitriol.  in  a  pot  filled  with  water,  instead  of 

24  Cerussa.     Whitelead,  made  by  sand,  the   operation  is    said  to  be 
exposing  common  lead  to  the  va-  performed  in  a  water-bath,  or  Bal- 
pour  of  warm  vinegar.  neum  Maria:. 
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stant.  Dcniquo  in  ipsis  matricibus  ternr,  iis  nimirum, 
in  quibus  mctalla  ct  fossilia  efformantur,  locum  habet 
ct  vigct  ista  inaequalitas.  Quo  magis  notanda  est  in- 
scitia  aliquorum  alchemistarum  ex  reformatis,  qui  per 
calores  scquabiles  lampadum,  et  hujusinodi,  perpetuo 
uno  tenore  ardentium,  se  voti  compotes  fore  existima- 
runt.  Atque  de  opificiis  et  effectibus  caloris  IUTC  dicta 
sirit.  Neque  vero  tempestivum  est  ilia  penitus  scru- 
tari,  antequain  rcrum  forma1  et  corporum  schematism i 
ulterius  investigati  fucrint,  et  in  lucem  prodierint.  Turn 
enim  qiia'renda  et  adoperanda  et  aptanda  sunt  instru- 
menta,  quando  do  exemplaribus  constiterit. 

(4.)  Quartus  modus  operand!  est  per  morain,  qua1 
certc  et  promus  et  condus  naturae  est,  et  quaxlam  dis- 
pensatrix.  Moram  appellamus,  cum  corpus  aliquod 
si  hi  permittitur  ad  tempus  notabile,  munitum  interim 
et  defensum  ab  aliqua  vi  cxterna.  Turn  enim  motus 
intestini  se  prodnnt  et  perficiunt,  cum  motus  extranei 
et  adventitii  cessant.  Opera  autem  cctatis  sunt  longe 
subtiliora  quam  ignis.  Nequc  enim  possit  fieri  talis 
clarificatio  vini  per  ignem,  qualis  fit  per  moram;  nequo 
etiam  incincrationes  j)er  ignem  tarn  sunt  exquisitac 
quam  resolutiones  et  consumptiones  per  srccula.  In- 
corporationes  etiam  et  mistiones  subita?  et  praecipitatse 
per  ignem  longe  inferiores  sunt  illis,  quai  fiunt  per 
moram.  At  dissimilarcs  et  varii  schematismi,  quos 
corj>ora  per  moras  tcntant,  (quales  sunt  putredines)  per 
ignem  ant  calorem  vehementiorem  destruuntur.  Illud 
interim  non  abs  re  fuerit  notare;  motus  corporum 
penitus  conclusorum  liabere  nonnibil  ex  violento.  In- 
carceratio  enim  ilia  impedit  motus  spontaneos  corporis. 
Itaque  mora  in  vase  aperto  plus  facit  ad  separationes ; 
in  vase  penitus  clauso  ad  commistiones ;  in  vase  non- 
nihil  clauso,  sed  subintrante  aere,  ad  putrefactiones. 
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Utcunque  de  opificiis  et  effectibus  morce  undique  sunt 
diligenter  conquirendse  instantioo. 

(5.)  At  regimen  motus  (quod  est  quintus  ex  modis 
operand!)  non  parum  valet.  Regimen  autem  motus 
vocamus,  cum  corpus  aliud  occurrens,  corporis  alterius 
motum  spontaneum  impedit,  repellit,  admittit,  dirigit. 
Hoc  vero  plerunque  in  figuris  et  situ  vasorum  consistit. 
Etenim  conus  erectus  juvat  ad  condensationem  vapo- 
rum  in  alembicis ;  at  conns  inversus  juvat  ad  defacca- 
tionem  sacchari  in  vasis  resupinatis.  Aliquando  autem 
sinuatio  requiritur,  et  angustatio,  et  dilatatio  per  vices, 
et  hujusmodi.  Etiam  omnis  percolatio  hue  spectat; 
scilicet  cum  corpus  occurrens  uni  parti  corporis  alte 
rius  viam  aperit,  alteri  obstruit.  Neque  semper  per 
colatio  aut  aliud  regimen  motus  fit  per  extra;  sed 
etiam  per  corpus  in  corpora :  ut  cum  lapilli  immittun- 
tur  in  aquas  ad  colligendam  limositatem  ipsarum  ; 
syrupi  clarificantur  cum  albuminibus  ovorum,  ut  cras- 
siores  partes  adhaerescant,  et  postea  separari  possint. 
Etiam  huic  regimini  motus  satis  leviter  et  inscite  attri- 
buit  Telesius26  figuras  animalium,  ob  rivulos  scilicet 
et  loculos  matricis.  Debuerat  autem  notare  similem 
efformationem  in  testis  ovorum,  ubi  non  sunt  rugae  aut 
insequalitas.  At  verum  est  regimen  motus  efformationes 
perficere  in  modulis  et  proplasticis. 

(6.)  Operationes  vero  per  consensus  aut  fugas  (qui 
sextus  modus  est)  latent  saopenumero  in  profundo. 
Iste  enim  (quas  vocant)  proprietates  occultae,  et  speci- 
ficse,  et  sympathise  et  antipathic,  sunt  magna  ex  parte 
corruptelae  philosophise 2".  Neque  de  consensibus  re- 

26  Telesio.  Cf.  supr.  I.  116.  he  speaks  of  the  "crude  Spirit  in 

27  How  far  was   Bacon   himself     Nitre,"  and  its  action  :  or  in  some  of 
free  from  these  influences  ?  as  when     his  kinds  of  Motus  in  Aph.  4^  ? 
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rum  invenienclis  multum  sperandum  est  ante  inven- 
tioncm  fonnarum  et  scheinatisinorum  simplicium.  Con 
sensus  eniin  nil  aliud  est  quain  symmetria  formarum  et 
schematismorum  ad  invicem. 

(a.)  Atqui  majores  et  magis  catliolici  rerum  consen 
sus  non  prorsus  obscuri  sunt.  Itaque  ab  iis  ordiendum. 
Eorum  prima  et  summa  diversitas  ea  est ;  ut  quaedam 
corpora  copia  et  raritate  materia*  admodum  discrepent, 
schematismis  consentiant ;  alia  contra,  copia  et  raritate 
material  consentiant,  schematismis  discrepent.  Nam 
non  male  notatum  est  a  chemicis  in  principiorum  suo- 
runi  triade -8,  sulphur  et  niercurium  (juasi  per  universi- 
tatem  rerum  permeare.  (Nam  de  sale  inepta  ratio  est, 
sed  introducta,  ut  possit  comprehendere  corpora  terrea, 
sicca,  et  fixa.)  At  certe  in  illis  duobus  videtur  consen 
sus  quidam  natunv  ex  maxime  catholicis  consj)ici.  Et- 
enim  consentiunt  sulphur;  oleum,  et  exlialatio  pinguis ; 
flamma ;  et  fortasse  corpus  stelhv.  Ex  altera  parte 
consentiunt  mercurius;  aqua,  et  vapores  aquei ;  aer; 
et  fortasse  aether  purus  et  interstellaris.  Attamen  isti 
quateniiones  gemini29,  sive  magnae  rerum  tribus,  (utra- 
que  intra  ordines  suos)  copia  material}  atque  densitate 
immensum  diU'ei'iint,  sed  schematismo  valde  conve- 
niunt :  ut  in  plurimis  se  produnt.  At  contra  mctalla 
di versa  copia  et  densitate  multum  conveniunt,  (praeser- 
sertim  respectu  vegetabilium,  &c.)  sed  schematismo 

28  The   triad  of  the    Chemists ;  sponding  relative  quantities  of  Hy- 
viz.  Sulphur,   Mercury,  and   Salt ;  drogen    and   Oxygen,  which  when 
which    they   believed   were    to    be  mixed  together  continue  in  a  gas- 
found  universally  in  Nature.     The  eous  state,  unless  they  be  set  fire  to. 
fact  that  things  the  same  in  quan-          2y  "  Quaterniones  gemini,"  viz. 
tity  and  proportion  of  their  com-         (I.)  (i)  Sulphur,  with  (2)  Oil,  (3) 
pounds  differ  in  Structure  is  well  Flame,  (4)  The  Stars, 
known  in  chemistry,  as  may  be  seen         (II.)  (i)  Mercury,  with  (2)  Water, 
by  the  example  of  water  and  corre-  (3)  Air,  (4)  /Ether. 
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multifariam  differunt ;  et  similiter  vegetabilia  et  ani- 
nialia  diversa  schcmatisinis  quasi  infinitis  variantur ; 
sed  intra  copiam  material,  sive  densitatem  paucorum 
graduum,  continentur. 

((3.)  Sequitur  consensus  maxime  post  priorem  catho- 
licus,  videlicet  corporum  principalium  et  fomitum  suo- 
rum  ;  videlicet  menstruorum,  et  alimentorum.  Itaque 
exquirendura,  sub  quibus  climatibus,  et  in  qua  tellure, 
et  ad  quam  pro  fund  itatem  metalla  singula  generentur ; 
et  similiter  de  gernmis,  sive  ex  rupibus,  sive  inter  mi- 
neras  natis :  in  qua  gleba  terras,  arbores  singular,  et 
frutices,  et  herba?  potissimum  proveniant,  et  tanquam 
gaudeant  :  et  insimul  quse  impinguationes,  sive  per 
stercorationes  cujuscunque  generis,  sive  per  cretam, 
arenam  maris,  cineres,  &c.  maxime  juvent ;  et  qua? 
sint  ex  his  pro  varietate  glebarum  magis  aptao  et  auxi- 
liares.  Etiam  insitio  et  inoculatio  arborum  et  planta- 
rum,  earumque  ratio ;  quse  scilicet  plantse  super  quas 
felicius  inserantur,  &c.  multum  pendet  de  consensu. 
In  qua  parte  non  injucundum  foret  experimentum, 
quod  noviter  audivimus  esse  tentatum,  de  insitione  ar 
borum  sylvestrium,  (quoc  hucusque  in  arboribus  horten- 
sibus  fieri  consuevit)  unde  folia  et  glandes  majorem  in 
modum  amplificantur,  et  arbores  fiunt  magis  umbrosae. 
Similiter  alimenta  animalium  respective  notanda  sunt 
in  genere  ct  cum  negativis.  Neque  enim  carnivora  sus- 
tinent  lierbis  nutriri ;  unde  etiam  ordo  Folietanorum30 
(licet  voluntas  humana  plus  possit  quam  animantium 
ca3terorum  super  corpus  suum)  post  experientiam  fac- 
tam,  (ut  aiunt)  tanquam  ab  humana  natura  non  tolera- 
bilis,  fere  evanuit.  Etiam  material  diverse  putrefactio- 
num,  unde  animalcula  generantur,  notandac  sunt. 

30  Folietani,  the  Vegetarians  of  the  Pythagorean  doctrine.  (Cf.  Ju- 
the  middle  ages.  They  carried  out  venal.  Sat.  iii.  214.) 
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(?•)  Atque  consensus  corporum  princi])alium  erga 
subordinata  sua  (tales  cnim  ii  possint  censeri  quos  no- 
tavimus)  satis  in  aperto  sunt.  Quibus  addi  possunt 
sensuum  consensus  erga  objccta  sua.  Qui  consensus 
cum  manifestissimi  sint;  bene  notati,  et  acriter  cxcussi, 
ctiam  aliis  consensibus,  qui  latent,  magiiam  prajbere 
possint  lucein. 

(^.)  At  interiores  corj)oruin  consensus  et  fiigre,  sive 
amicitia1  ct  lites,  (taxlet  eniin  nos  fere  vocabulorum 
sympathise  et  antipathia?,  propter  superstitiones  et  ina- 
nia)  ant  falso  adscript;!',  aut  fabulis  conspersa>,  aut  per 
neglectum,  rara-  adinodiun  sunt.  Etenim  si  quis  as- 
serat,  inter  vineani  et  brassieam31  esse  dissidium,  quia 
juxta  sata  minus  la-te  provcniunt ;  pnvsto  ratio  est, 
(jiiod  utraquc  planta  succulenta  sit  et  depnvdatrix, 
u nd e  altera  alteram  defraudat  Si  quis  asserat,  essc 
consonsuni  et  amicitiani  inter  segetes  et  cyaneum32, 
aut  papaver  sylvestre,  quia  herba;  ilhv  fere  non  pro- 
veniunt  nisi  in  arvis  cultis :  debuit  is  potius  asserere, 
dissidium  esso  inter  ea,  (juia  ])apaver  et  cyaneus  emit- 
tuntur  et  creantur  ex  tali  succo  terra1,  (jualem  segetes 
reliquerint  et  rcpudiavurint ;  adeo  ut  satio  segetum 
terrain  ])ra>paret  ad  corum  provuntuin.  Atque  hujus- 
modi  falsarum  adscriptionum  magims  est  ninnerus. 
Quoad  fabulas  vero,  ilhv  omnino  sunt  exterminandcc. 
Restat  tenuis  certe  cojtia  eorum  consensuum,  qui  certo 
probati  sunt  experimento  ;  quales  sunt  magnctis  et 
ferri,  atque  auri  et  argent i  vivi,  et  similium.  At  in 

31  Brassica,  Cauliflower,  Kpu^rj,  this;   for  they  held  that  by  eating 

pdfyavov.     "  Vitis  a  caulibus  brassi-  Brassica  they  avoided  the  effects  of 

cisque,  si  j)ropter  sati  sint,  ut  a  pes-  drink.     See  Athenzeus  Deipn.  I.  p. 

tiferis  et  nocentibus  refugere  dicun-  34  C — F. 

tur."    Cic.  de  Nat.  Deor.  II.  47.—  a2  Cyuneus,  the  Cornflower.    The 

This      antagonism      the     Ancients  proper  word  is  Cyanus,  KVUVO*. 
thought    went    even    farther    than 
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experiments  cliemicis  circa  metalla  inveniuntur  et  alii 
nonnulli  observatione  cligni.  Maxima  vero  frequentia 
eorum  (ut  in  tanta  paucitate)  invenitur  in  medicinis 
nonnullis,  qua?  ex  proprietatibus  suis  occultis  (quas  vo- 
cant)  et  specificis  respiciunt  aut  membra,  aut  hmnores, 
aut  morbos,  aut  quandoque  Daturas  individuas.  Neque 
omittendi  simt  consensus  inter  motus  et  affectus  lunae33, 
et  passiones  corporum  inferiorum,  prout  ex  experimen- 
tis  agricultural,  nauticcc,  et  medicine,  aut  alias  cum  de- 
lectu  severe  et  sincere  colligi  et  recipi  possint.  Verum 
instantise  universe  consensuum  secretiorum  quo  magis 
simt  infrequentes,  eo  majore  cum  diligentia  sunt  inqui- 
rendae,  per  traditiones,  et  narrationes  fidas  et  probas ; 
modo  hoc  fiat  absque  ulla  levitate,  aut  credulitate,  sed 
fide  anxia  et  quasi  dubitabunda34. 

(e.)  Restat  consensus  corporum  modo  operandi,  tan- 
quam  inartificialis,  sed  usu  polycbrestus  :  qui  nullo  modo 
omittendus  est,  sed  sedula  observatione  investigandus.  Is 
est  coitio  sive  unio  corporum  proclivis,  aut  difficilis,  per 
compositionem  siveappositionem  simplicem.  Etenim cor 
pora  nonnulla  facile  et  libenter  commiscentur  et  incorpo- 
rantur  :  alia  autem  acgre  et  perverse.  Veluti  pulveres 
melius  incorj)orantur  cum  aquis  ;  calces  et  cineres  cum 
oleis;  et  sic  de  similibus.  Neque  tantum  sunt  colli- 
gendae  instantiac  propensionis,  aut  aversionis  corporum 
erga  misturam,  sed  etiam  collocationis  partium,  et  dis- 

3;$  The  Moon's  "  consensus,"  (i)  of  which  belief  the  term  "Lunacy" 

on  Agriculture — in   so  far  as   she  is  a  relic. 

is  thought  to  bring  seasonable  wea-         'M  This  is  exactly  the  phrase  to 

ther  at  her  full — as  in  the  case  of  explain  Bacon's  own  mental  state 

the  Harvest-moon  especially.  during  investigation,  "  fides  anxia 

(2)  In  Navigation — by  her  influ-  et  dubitabunda;"  for  Doubt  is  es- 
ence  on  the  Sea,  i.  e.  in  the  Tides.  sential  to  the  beginning  of  a  healthy 

(3)  In   Medicine — by  her   sup-  philosophy, 
posed  power  in  certain  complaints, 
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tributionis,  et  digestionis,  postquam  commista  sint;  de- 
uique  et  praedominantiae  post  misturam  transactam. 

(7.)  Superest  ultimo  loco  ex  modis  septem  operand! 
Septimus  et  postremus ;  operatio  scilicet  per  altematio- 
nem:i),  et  vicissitudines  priorum  sex :  de  quo  antequam 
in  singulos  illos  paulo  altius  fuerit  inquisitum,  tempes- 
tivuin  non  foret  exempla  proj)onere.  Series  autem  sivc 
catena  hujusinodi  alternationis,  prout  ad  singula  effecta 
accommodari  possit,  res  est  et  cognitu  niaxime  difh'cilis, 
et  ad  opera  niaxime  valida.  Suinina  autem  detinet  et 
occupat  homines  impatientia  hujusinodi  tarn  inquisitio- 
nis  (juam  praxeos;  cum  tamen  sit  instar  tili  labyrinth!30, 
quoad  opera  inajora.  Atque  lure  sutHciant  ad  exeni- 
|>lum  polychresti. 

LI. 

Inter  prterogntivas  in*taniiarui)t  ponemus  loco  vice- 
simo  septinio  atque  ultimo  instant  ins  magicas*7.  Hoc 
nomine  illas  appellamus,  in  (jiiibus  materia,  aut  etti- 
ciens,  tenuis  aut  parva  est,  pro  magnitudine  operis  ct 
elfectus  qui  seijuitur;  adeo  ut  etiamsi  fuerint  vulgares, 
tamen  sint  instar  miraculi,  alia^  primo  intuitu,  alia) 
etiam  attentius  contemplanti.  lias  vero  natura  ex  sese 
subministrat  parce ;  quid  vero  factura  sit  sinu  excusso, 
et  post  inventionem  forniarum,  et  ])rocessuum,  et  sche- 
matismorum,  t'uturis  temporibus  apparebit.  At  ista 


35  "  per  alternationem,"  i.  e.  l)y  '^  Twenty-seventh  and  last  come 
bringing  these  six  different  methods  Magical  Instances.     Those  cases  in 
to  bear  in  judicious  order  on  each  which  great  and  wonderful  effects 
subject,  and  so  shifting  that  order  are   produced   by  small  and   appa- 
as  to  gather  different   results — as,  rently  inadequate  causes.  This  class 
e.  g.    using    Heat    before    or   after  he  seems  to  think  the  progress  of 
pressure,  &c.  science  will  reveal  in  greater  abun- 

36  Filum  Labyrinth*  was  the  title  dance, 
of  one  of  Bacon's  lesser  works. 
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effecta  magica  (quantum  adliuc  conjicimus)  fiunt  tribus 
modis:  aut  per  multiplicationem  sui;  ut  in  igne,  et 
venenis,  qusc  vocant  specifica ;  necnon  in  motibus,  qui 
transeunt  et  fortificantur  de  rota  in  rotam  :5S :  aut  per 
excitationem  sive  invitationem  in  altero ;  ut  in  mag- 
nete,  qui  excit  acus  innumeras,  virtute  nullatenus  de- 
perdita  aut  diminuta ;  aut  in  fermento,  et  hujusmodi : 
aut  per  anteversionem  motus  ut  dictum  est  de  pulvere 
pyrio,  et  bombardis,  et  cuniculis :  quorum  priores  duo 
modi  indagationem  consensuum  requirunt;  tertius,  men- 
sura)  motuum.  Utrum  vero  sit  aliquis  modus  mutandi 
corpora  per  minima  yj  (ut  vocant)  et  transponendi  sub- 
tiliores  materisc  scbematismos  (id  quod  ad  omnimodas 
corporum  transformationes  pertinet;  ut  ars  brevi  tern- 
pore  illud  facere  possit,  quod  natura  per  multas  amba 
ges  molitur)  de  eo  nulla  hactenus  nobis  constant  indi 
cia.  Quemadmodum  autem  in  solidis  et  veris  aspira- 
mus  ad  ultima  et  summa ;  ita  vana  et  tumida  perpetuo 
odimus,  et  quantum  in  nobis  est  profligamus. 

LIT. 

Atque  de  dignitatibus  sive  prcerogatims  instantiarum 
hsec  dicta  sint.  Illud  vero  monendum,  nos  in  hoc 
nostro  orcjano  tractare  logicam,  non  philosophiam 40. 
Sed  cum  logica  nostra  doceat  intellectum,  et  erudiat 
ad  hoc,  ut  non  tenuibus  mentis  quasi  claviculis  rerum 
abstracta  captet  et  prenset,  (ut  logica  vulgaris)  sed  natu- 
ram  revera  persecet ;  et  corporum  virtutes  et  actus, 
eorumque  leges  in  materia  determinatas  inveniat ;  ita 

38  This  is  only  true  in  a  sense,  infinitesimal     Spaces."       Probably 
This  "  fortificatio  motus,"  by  mul-  here  it  means  the  latter, 
tiplication  of  wheels,  takes  place  at          40  Thus  we  see  that  throughout 
the  expense  of  speed.  Bacon  is  mindful  that  the  work  of 

39  By   « per    minima"    may    be     his   Organon   is   not   Philosophical 
meant,   either  "  by  means   of    the     but  Instrumental.  See  Appendix  D. 
smallest  Instruments,"  or  "through 
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ut  non  soluin  ex  natura  mentis,  sed  ex  natura  rerum 
quoque  luvc  scientia  emanet :  mirum  non  est,  si  ubique 
naturalibus  contemplationibus  et  experimentis,  ad  ex- 
empla  artis  nostra1,  consj)ersa  fuerit  et  illustrata.     Stint 
an  tern  (ut  ex  iis,  qua1  dicta  sunt,  patet)  prerogative  in- 
stantiarumniimeTovigmti  se])tem.  Nominibus:  instantice 
solitaries:  instantie  migrantes:  instantice  ostensive:  in 
stantice  clandestine:   instantice  constitutive:   instantie 
conformes  :    i)ist<intica  monodicce :    instantie  demantes  : 
instantie   limitanee  :    instant i a:  potestatis  :    instantie 
comitatus  et  hostilcs :   instantice  subjunctive:  instantie 
Jn'dcris :  instantie  cruds  :  tnstdntice  dirortii :  instantie 
janue :    instantie    citantes :    instantie   vice:    instantie 
supplement  i :    instantice  jterseeantes  :    instantice  virge : 
instantie  curriculi :  doses  nature?:  instantie  lucte  :  in- 
xtftntici1    inuui'nti's :     instantie   poh/chrcste  :     instantie 
nnujice.     Usus  an  tern  liarum  mstantiarum,  in  quo  in- 
stantias  vnlgares  excellunt,  versatur  in  genere  aut  circa 
])artem   inforinativam,  aut  circa  operativam,  aut  circa 
utranique.     Atquc  quoad  inforinativam,  juvant  illae  aut 
sensum,  aut  intellectum ;  sensum,  ut  quinque  instantice 
lampadis  :    intellectum,    aut    accelerando    exclusivam 
forma%  ut  solitarie ;  aut   angustando   ct   ]>ropius   indi- 
cando  affirmativam  forma1,  ut  migrantes,  ostensivcv,  co- 
mitatus,  cum  subjunctivis :  aut  erigendo  intellectum,  et 
ducendo  ad   genera  et  naturas  communes :  idque  aut 
immediate,    ut   clandestine^    nionodice,  fffderis  :    aut 
gradu  proximo,  ut  constitutive:  aut  gradu   infimo,  ut 
conformes :  aut  rectificando  intellectum  a  consuetis,  ut 
dcviantes :  aut  ducendo  ad  formam  magnam,  sive  fabri- 
cam  universi,  ut  limitanee :  aut  cavendo  de  formis  et 
causis  falsis,  ut  crucis  et  divortii.    Quod  vero  ad  opera 
tivam  attinet ;  illse  practicam  aut  designant,  aut  men- 
surant,   aut  sublevant.      Designant  aut  ostendendo  a 
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quibus  incipiendum,  ne  actum  agamus ;  ut  instantice 
potestatis :  aut  ad  quid  adspirandum,  si  detnr  facultas, 
ut  innuentes.  Mensurant  quatuor  illae  mathematical: 
sublevant  polychresta  et  magicce. 

Rursus  ex  istis  instantiis  viginti  septem,  nonimllarum 
(ut  superius  diximus  de  aliquibus)  facienda  est  collectio 
jam  ab  initio,  nee  expectanda  particnlaris  inquisitio  natu- 
rarum.  Cujus  generis  suntinstantice  conformed,  monodicce, 
deviantes,  limitanece,  potestatis,  januce,  innuentes,  poh/chre- 
$t(K,  magicce.  lisa  enim  aut  auxiliantur  et  medentur  in- 
tellectui  et  sensui ;  aut  instruunt  praxin  in  genere.  Re- 
liquoe  turn  demum  conquirendae  sunt,  cum  couficiemus 
talndas  comparentice  ad  opus  interpretis  circa  aliquam 
naturam  particularem.  Sunt  enim  instantice  praeroga- 
ticis  istis  insignitsc  et  donatse,  animse  instar  inter  vul- 
gares  instantias  comparentiae :  et,  ut  ab  initio  diximus, 
j)auc«  illarum  sunt  vice  multarum.  Quocirca  cum 
tabulas  conficinms,  illye  omni  studio  sunt  investigandae, 
et  in  tabulas  referendai.  Erit  etiam  earum  mentio  ne- 
cessaria  in  iis  qiu\3  sequuntur.  Praeponendus  itaque  erat 
earum  tractatus. 

Nunc  vero  ad  adminicula  et  rectificationes  inductionis, 
et  deinceps  ad  concreta,  et  latentes  processus,  et  latentes 
schematismos,  et  reliqua,  quse  aphorismo  21.  ordine  }>ro- 
posuimus,  pergendum ;  ut  tandem  (tanquam  curatores 
probi  et  fideles)  tradamus  hominibus  fortunas  suas, 
emancipate  intellects,  et  facto  tanquam  majore  ;  unde 
necesse  est  sequi  emendationem  status  hominis,  et  am- 
pliationem  potestatis  ejus  super  naturam.  Homo  enim 
per  lapsum  et  de  statu  innocentiae  decidit,  et  de  regno 
in  creaturas.  Utraque  autem  res  etiam  in  hac  vita 
nonnulla  ex  parte  reparari  potest ;  prior  per  religio- 
nem  et  fidem,  })osterior  per  artes  et  scientias.  Neque 
enim  per  maledictionem  facta  est  creatura  prorsus  et 
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ad  extremum  rebel  1  is  :  sod  in  virtute  illius  diplomatis, 
In  sitdore  rultux  cnincdcs  pnnem  titinn,  per  labores  va- 
rios,  (non  per  disputationes  certe,  ant  per  otiosas  cere- 
monias  magicas)  tandem  et  aliqua  ex  parte  ad  panem 
homini  prsebendum,  id  est,  ad  usus  vita1  Immaiw,  sub- 
igitur41. 


41  It  is  worth  noticing  once  more  of  Knowledge.  This  conclusion  to 
how  Bacon  separates  anil  distin-  his  great  work  is  not  the  language 
guishes  the  offices  of  Religion  and  of  an  Atheist  or  of  a  Materialist, 
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APPENDIX  A, 


ON    THE    WORD    "AXIOM.' 


AXIOM,  d^icD/^a,  (a£to'a>,  a£ios,  $ya>  in  the  sense  of  weighing] 
is  strictly  that  of  which  one  is  weighed  (or  counted)  worthy,  an 
honour  or  dignity.  Thence  it  passes  on  to  the  sense  of  that 
which  is  thought  tvorthy  or  Jit,  a  decision.  And  from  one  of 
these  senses  it  arrives  at  the  Logical  use — of  a  proposition  Jit 
to  be  taken  as  a  basis  of  demonstration.  In  this  sense  we 
find  the  term  used  by  Aristotle  in  his  Logical  treatises.  It  is 
with  him  the  title  of  the  Major  Premises  of  Demonstrative 
Syllogisms.  He  means  by  it  those  universal  statements  which  are 
in  necessary  matter,  and  which  no  one  would  think  of  doubting. 
In  this  sense  the  schoolmen  have  also  used  the  Term,  render 
ing  it  into  Maxima  (Sententiarum)  (whence  our  term  "  a 
Maxim")  or,  somewhat  absurdly,  into  Dignitas.  (Sanderson's 
Logic,  III.  xii.)  From  this  sense  to  that  in  which  the  Mathe 
maticians  use  it  there  is  but  a  short  step ;  and  with  them  it 
means  always  a  self-evident  Proposition. 

In  modern  times  we  find  the  Term  used  in  two  senses,  which 
correspond  nearly  with  the  Logical  and  Mathematical  usages 
just  given.  The  one  sense  is  almost  equivalent  to  that  of 
"Principle"  (nearly  the  'Apx^  of  Aristotle).  "Principle"  is 
rightly  used  of  "  all  assumptions  (founded  either  on  fact  or 
Hypothesis)  on  which  as  a  datum  a  train  of  reasoning  pro 
ceeds."  (Sir  W.  Hamilton.)  Thus  it  would,  in  its  full  extent, 
include  Axioms  in  their  more  limited  sense :  embracing  (e.  g.) 
the  Physical  "principle"  of  the  Continuity  of  the  Laws  of 
Nature  ;  the  belief  in  our  own  Identity,  &c. ;  and  such  ge- 
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neral  statement^  of  special  Phenomena  as  "the  an^le  of  Inci 
dence  ut  Li<_rht  is  cijiial  to  the  an^le  of  Reflection" — an  optical 
"  Principle"  mi  which  much  depends.  The  Definitions  of  Geo 
metry  may  lie  termed  it-  "  Principles.''  If  tlu'ii  we  take  Axiom 
in  tin--  -en-e.  \\  e  ha\e  the  authority  of  Bacon  ami  of  Sir  Isaac 
Newton  on  uiir  side  :  ai_rain-t  us  we  shall  find  Dn^ald  Stewart's 
Phi  In-,  of  the  H 11  ma  11  Mind,  part  II.  chap.  i.  §  i .  2.  also  Locke, 
I1.— ay  on  the  Human  rnderstainlin«r.  l»k.  I\'.  chap.  vu.  (where 
li«'  calls  Aximn-  Mn.riin**.  and  Mill's  Lo^ic.  part  111.  chap. 
\\i\.  §  7.  The-e  all  nearlv  a^ree  in  holding  that  Axioms  art- 
only  tho-e  duvet  and  perfectly  simple  Inductive  Truths  which. 
ulieii  once  Mated,  are  felt  (l>y  the  -tructure  of  tin1  mind  com 
bined  with  experience,  a-  -mm1  -a  v  :  h\  the  "  mini  contrarmm." 
as  dthei1-  Imld)  to  he  self-evident. 

Into  the  ijiie-tidii  i  if  their  proof'  depending  partly  on  the  con 
stitution  of  the  Human  mind,  or  of  their  entire  derivation  from 
the  outer  win-Id  (the  point  at  i--ne  bet  \\erii  Mill  and  \Vhewell). 
I  need  nut  enter.  And  a-  thi-  note  is  intended  to  explain 
I>acuii'-  n-e  of  tin-  term,  we  may  now  pa—  mi  to  find  m-tances 
in  which  he  take-  ••  Aximna"  a-  eijnivalent  to  "  Principle  ;"  as 
anv  tiling  aliove  particulars,  even  in  the  lu\\e-t  decree — any 
Lreiieral  -tateiiient.  even  of  the  lowe-t  amount  of  generality. 
The  chief'  place  for  the  use  of  the  Term  in  the  \ovum  ( )r ga 
llon  i-  I.  103 — 105.  when-  Bacon  treats  of  the  discovery  of 
Axiom-  liy  mean-  of  the  new  method  of  Induction.  There  we 
find  him  speak  in  •:  of  ••  Aximnata  miimra"  or  "infinia."  which  do 
not  ditVer  very  much  from  hare  experience.  There  is  in  them 
a  little  more  consciousness  of  a  law  or  general  statement  than 
there  would  he  ahmit  hare  experience,  \vhose  conclusions 
would  he  exactly  the  -ame.  pj-ol>ahlv.  hut  not  i^ot  at  so  defi 
nitely.  Then  there  are  "  Axiomata  media" — holdinir  an  inter 
mediate  rank  in  ireiieral'ity  hetween  the  above-mentioned  low 
est  Axioms,  the  immediate  results  of  hare  experience,  and  the 
highest  Axioms,  or  most  ireueral  jirinci])les  in  any  Art  or 
Science  the  "  ^eneralissima "  of  Bacon.  And  these  last,  too, 
must  he  distinguished  from  the  abstract  and  conccptional 
Axioms  of  the  then  prevailing  systems  of  Sciences.  And  these 
"  !_rcneralis-ima"  will  include  these  Axioms  noticed  in  the  "  De 
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Augmentis  Scientiarum "-  "Axioms  or  profitable  observations 
as  fall  not  within  the  compass  of  any  of  the  special  parts  of 
Philosophy  or  Sciences,  but  arc  more  common  and  of  a  higher 
stage."  These  Axioms  he  there  collects  together,  and  regards 
as  a  basis  for  a  "  Prima  Philosophia."  But  for  all  the  concerns 
of  human  life,  the  intermediate  Axioms  are  looked  on  by  him 
as  the  valuable  ones.  We  might  illustrate  from  Optics,  taking- 
such  propositions  as  "  the  diffusion  of  light  from  a  luminous 
body  takes  place  equally  in  every  direction" — or  "  rays  of  light 
are  capable  of  both  Reflection  and  Refraction."  These  would 
be  the  lowest  class  of  Axioms.  When,  by  consideration  of  cases, 
we  had  concluded  that  these  Laws  are  true,  then  such  "Axioms" 
as  the  following  might  be  started  as  a  lower  class  of  "  Media"- 
that  "  the  diffusion  of  light  follows  a  fixed  law."  Then  that 
that  law  is,  that  "  the  Intensity  of  light  varies  inversely  as  the 
surface  illuminated  " — or  that  the  surface  illuminated  varies  as 
the  distance  from  the  luminous  body.  Or,  to  take  the  other 
low  Axiom,  we  might  pass  on  to  shew,  by  Induction,  that  "the 
angle  of  Incidence  =  the  angle  of  Reflection" — or,  that  "  Refrac 
tion  takes  place  at  a  fixed  angle  differing  according  to  the  sub 
stance  through  which  the  ray  passes  ;"  and  so  on. 

In  all  these  it  is  quite  clear  that  Bacon  means  by  Axiom  no 
thing  more  than  any  general  principle  of  the  lowest  degree  of 
generality.  And  in  this  he  is  followed  by  Sir  Isaac  Newton, 
who  gives  the  title  of  Axiom  to  all  "  general  experimental 
Truths" — to  the  "  Laws  of  Motion,"  which  are  purely  induc 
tive,  and  not  at  all  "  self-evident"  truths — to  the  principles  of 
Optics,  &c. 

Whereas,  let  it  be  remembered,  modern  writers  strictly 
limit  the  Term  to  all  "  Laws  of  Resemblance"  true  of  all  phe 
nomena  alike  ;  independent  of  Causation  ;  and  so  differing 
from  such  a  principle  as  that  given  above,  "  that  the  angle  of 
lncidence  =  thc  angle  of  Reflection,"  inasmuch  as  this  latter  is 
only  true  of  certain  special  phenomena. 

How  the  Induction,  which  ascends  by  platforms  of  "Axioms," 
stories  one  over  another  in  regular  order,  can  be  the  same 
with  that  specimen  of  "  the  discovery  of  Form"  given  in  Bk.  11. 
I0 — 20.  ending  in  the  "  Vindemiatio  Prima,"  or  how  far  poste- 
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rity  has  ratified  the  groat  philosopher's  "  Scala  Intellectus," 
it  is  riot  tor  nio  to  say.  Some  few  Sciences  would  seem  to  ad 
mit  of  such  an  arrangement ;  hut  this  would  not  seem  to 
be  so  much  for  discovery,  as  for  after-use.  But,  generally 
speaking,  genius  still  has  play,  and  Sciences  and  Arts  grow  by 
far  different  methods  than  this  formal  system  :  and  had  Bacon 
lived  to  see  (e.g.)  the  path  of  Chemistry  and  its  methods  of 
discovery,  he  would  have  repeated  the  noble  words  which  con 
clude  the  First  Book  of  the  Novum  Organon,  "  nos.  qni  meu- 
tem  rcspicimus.  mm  tantnm  in  facilitate  propria,  sed  qnatenus 
copulatur  cum  rebus,  Artan  iiu'enicntfi  cum  iuvcntix  adole- 
scere  ])o$*c  statuere  dcbemus." 

It  is  just  worth  noticing  that  in  one  place  in  the  Nov.  Org. 
(II.  2"  ad  tin.)  Bacon,  in  speaking  of  the  Mathematical  Axiom, 
"  things  which  are  equal  to  the  same  thing  are  equal  to  one 
another,"  calls  it  a  ljo«tit/<(f<-.  so  marking  off  most  definitely 
his  usage  of  the  term  Axiom  from  the  Mathematical  usage. 
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ON  THE  ANCIENT  SYSTEM  OF  LOGIC. 

As  Induction  is  expressly  treated  by  Aristotle  and  the  older 
Logicians  as  a  variation  of  the  Syllogistic  Method,  the  whole 
discussion  of  the  Ancient  Logic  may  at  first  be  conveniently 
narrowed  to  a  consideration  of  that  process;  especially  as  I 
shall  have  occasion  to  refer  to  Ancient  Induction  as  com 
pared  with  Modern,  in  Appendix  1).  It  is  not  necessary  to 
say  much  as  to  that  view  of  the  Syllogistic  Process,  popular 
once,  but  now  abandoned,  which  regarded  it  as  a  Method  for 
the  systematic  discovery  of  Truth.  This  "  brandishing  of  Syl 
logisms,"  as  Locke  terms  it,  this  exorcism  of  Nature  by  means 
of  formulas,  has  passed  away  ;  and  the  defenders  of  Syllogism 
now  stay  themselves  upon  the  position  that  "  Logic,  though  it 
gives  us  no  new  Truths,  still  helps  and  directs  us  while  we  are 
engaged  upon  the  consideration  of  things.''  This  is  the  old 
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distinction,  in  tact,  "  ars  instrumentalis  dirigens  mentem  in 
cognitione,  (not  in  cognitionern)  rernm."  Before  considering 
tins  position,  it  will  be  as  well  to  state,  that  whatever  view  we 
may  take  of  Syllogism,  as  a  Method,  or  even  as  an  Instrument, 
we  do  not  for  one  moment  doubt  its  usefulness  as  a  means  of 
education ;  for  it  sharpens  and  clears  the  Intellect,  and  gives  to 
young  men  greater  power  of  attention,  and  of  analysis  of  the 
thoughts  of  others ;  and  so  is  most  fitly  retained  in  a  system 
of  education,  which  regards  not  the  amount  of  information  to 
be  acquired,  so  much  as  the  mental  power  to  be  brought  into 
play  or  improved. 

Is  then  the  Svllojjism  a  sufficient  Instrument  for  the  guid- 
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ance  of  the  Human  Mind  in  the  discovery  of  Truth?  This  is 
the  question  which  Bacon  asked,  and  answered  in  the  negative. 
In  other  words,  can  man  by  application  of  Syllogism  to  his 
otherwise  unaided  reason  and  senses  arrive  unerringly,  or  even 
proximately,  at  the  truth  ?  Does  the  Method  reject  error,  and 
strengthen  truth  ?  is  it  a  self-regulating  machine  in  any  de 
gree  ?  For  unless  it  be  all  this,  it  must  be  regarded  as  insuffi 
cient  for  the  purposes  we  have  in  view.  It  is,  indeed,  a  clear 
analysis  of  certain  "  Laws  of  Thought."  of  certain  functions  of 
the  mind  of  Man,  and  no  one  ought  to  wish  to  take  from  Ari 
stotle  the  credit  due  to  him  for  his  acuteness  in  detecting  the 
processes  of  reasoning ;  althougl  i  opinions  may  differ  as  to  his 
manner  of  treating  his  subject,  his  obscure  method  of  illustra 
tion,  and  his  division  of  the  application  of  Syllogism  to  "  De 
monstrative'1'  and  "  Contingent"'  (or  "  Topical")  Matter. 

The  Syllogistic  process  is  based  upon  one  Axiom  only,  and 
that  Axiom  upon  the  relations  between  Whole  and  Part.  (For 
we  pass  by  all  distinctions  between  Predication  of  Inhesion  or 
of  Extension ;  and  regard  the  matter,  as  it  should  be  taken, 
absolutely.)  "  Whatever  can  be  predicated  of  a  Whole  can  be 
predicated  of  all  parts  included  under  that  Whole ;  whatever 
cannot  be  predicated  of  the  Whole  cannot  be  predicated  of  the 
parts."  Let  us  allow  this  to  be  as  simple  as  it  looks ;  let  us 
allow  too  that  it  will  be  directly  acknowledged  as  a  prime  law. 
holding  in  Logic  as  in  everything  else.  What  then  remains 
for  us  to  do  ?  to  apply  the  rule  to  things.  We  may  indeed 
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diiiLT  to  technical  language,  and  arrive  at  certain  symbolical 
results ;  just  as  in  Algebra,  having  got  one  expression  of 
Equality,  we  go  on  till  we  obtain  another.  But  when  this  is 
reached  we  are  no  nearer  our  end,  unless  we  go  on  to  tit  things 
to  our  symbols.  The  Dictum  de  Omni  et  Nullo  is  perfectly 
futile,  unless  that  Omnc  and  Xntlnni  u'ive  place  to  actual 
things.  And  the  application  of  the  syllogistic  process  will  be 
the  takinir  things,  i  he  they  genera,  species,  individuals,  concep 
tions,  what  they  may.)  and  trying  to  discover  fresh  relations 
between  them  bv  means  of  that  process.  Logic  then  does  not 
provide  us  with  our  knowledge  of  these  things:  nor  does  it 
connect  them  together:  it  only  affirms  that  when  connected 
together  in  certain  wavs  certain  results  must  follow,  certain 
connections  be  discovered.  It  does  not  profess  to  touch  upon 
the  most  important  branch  of  human  knowledge,  the  gathering 
of  conceptions  from  thinus,-  it  does  not  profess  to  connect 
thoM-  conceptions,  tor  to  provide  us  with  principles.)  it  does  not 
even  li'ivc  us  a  means  of  testing  the  truth  of  our  judgments. 
It  demands  two  already  formed  judgments,  and  from  them  it 
deduces  a  third  :  one  which  is  already  involved  in  the  fore- 
jnmio;  two;  and  which  contains  nothing  really  new. 

Hut  Phvsics  demand  more  than  this.  They  require  a  Me 
thod  which  shall  take  charge  of  particulars,  and  watch  over 
the  <rrowth  and  clearness  of  our  conception-:  they  must  be 
tended  regularly  and  from  the  beginning:  this  the  Aristotelian 
Loo-ic  was  utterly  unable  to  do;  and  consequently  no  truth  was 
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ever  obtained  through  its  instrumentality.  Tseful  it  is  for 
arrangement  ;  and  as  a  secondary  method  in  the  growth  of 
sciences:  but  placed  where  it  is  placed  by  Aristotle,  it  must 
fail.  Had  it  failed  and  been  thrown  aside,  or  applied,  as  De 
duction  is  now  being  applied  in  modern  sciences,  no  evil  would 
have  resulted;  but  it  obtained  such  holds  on  men's  minds  that 
a  freat  reformer,  stern,  and  without  respect  for  age  and  name, 
was  needed,  before  its  empire  could  be  brought  to  an  end. 
Such  a  reformer,  in  an  age  when  thought  was  just  freeing 
itself  from  the  trammels  of  centuries,  was  Bacon.  We  must 
pardon  his  excessive  anger  against  Aristotle,  and  his  unfair 
ness  towards  him,  when  we  remember  what  interests  were  at 
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stake,  and  in  what  a  thraldom  the  old  Logic  held  all  the  realm 
of  knowledge.  See  D.  Stewart's  Phil,  of  the  Human  Mind, 
part  II.  chap.  iii.  Locke's  Essay  on  the  Human  Understanding, 
Bk.  iv.  chap.  17  ;  Mill's  Logic;  Hallam's  Lit.  of  Europe,  part 
III.  chap.  iii.  §  77  (note). 
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BACON  NOT  AN  UNBELIEVER. 

BACON'S  belief  in  Revelation  has  been  denied  by  two  parties. 
(1.)  By  the  supporters  of  blind  belief,  the  antagonists  to  a  pure 
rational  faith,  who  dislike  or  dread  any  appeal  to  God's  world, 
of  whom  Le  Maistre  is  the  leader ;  he  having  written  an  "  Ex- 
amen "  of  Bacon's  works,  and  having  condemned  him  as  a 
blasphemer  and  an  Atheist,  (and  with  him  doubtless  all  the 
followers  of  Physical  studies — 

—  "  omnes  uno  ordine  habetis  Achivos 
Idque  audire  sat  est.") 

(2.)  By  those  modern  thinkers  who  are  termed  Positivists,  and 
who,  with  Auguste  Comtc  at  their  head,  have  elaborated  a 
material  system  of  the  Universe,  whose  tendency,  if  not  its 
definite  language,  is  toward  absolute  Atheism.  These  men 
have  boldly  claimed  Bacon  as  their  friend  and  ally.  Not  that 
they  would  affirm,  perhaps,  that  he  was  consciously  an  Atheist, 
or  that  the  trammels  of  position  or  education  had  fallen  off 
from  him :  but  that  his  mind  was  essentially  materialist ;  that 
he  was  prepared  with  a  physical  system  of  Ethics,  and  with  a 
Godless  system  of  Physics;  and  that  had  he  lived  in  later 
days,  he  would  have  thrown  off  the  mantle  of  religion  as 
readily  as  he  abandoned  the  awkward  subtilties  of  scholastic 
language. 

It  is  sad  to  see  blind  Superstition  leading  blind  Infidelity  till 
both  fall  into  the  ditch.  Superstition  denounces  Bacon  as  her 
natural  enemy  ;  and  as  she  considers  herself  alone  the  favoured 
of  God,  denounces  him  as  God's  enemy  as  well  :  Atheism  re- 
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joices  over  him.  and  claims  him  as  a  friend  and  a  brother. 
The  former  may  bo  sad.  the  latter  is  fearful.  The  former  is 
easily  confuted  by  an  appeal  to  fact,  and  to  Bacon's  own 
earnest  and  wise  language  :  the  latter,  as  we  have  seen,  tries 
to  hinder  us  from  nsino-  Bacon  as  a  witness  against  it;  or,  as 

•  _  ~ 

we  would  rather  say,  as  a  witness  for  himself. 

Every  fair  mind  must  allow  that  the  burden  of  proof  rests 
with  the  Positivists.  Bacon's  lanii'iian'e  must  be  proved  to  be 
the  same  with  theirs:  for  the  position  he  held,  and  the  times 
lie  lived  in,  allow  of  no  a  priori  presumption  that  his  views  co 
incided  with  theirs.  It  is  true  that  the  materialist  theory  of 
the  Universe  was  in  existence  :  modern  forms  of  error  art; 
usually  modifications  of  ancient  forms ;  and  our  modern  Mate 
rialists  are  the  Atomists  of  the  Ancients,  with  the  modifications 
introduced  by  the  modern  Inductive  System  of  investigation  : 
but  in  Bacon's  days  it  was  not  an  acknowledged  view,  and  un- 
le— -  he  can  bo  shown  to  have  held  language  such  as  declares 
his  mind  to  have  been  materialist,  the  Positivists  have  no  right 
whatever  to  claim  him  as  theirs.  To  most  persons  those  few 
passages  from  his  writings  which  I  shall  presently  refer  to  will 
be.  I  think,  quite,  conclusive  against  this  ;  for  they  shew  a 
warm  as  well  as  an  exact  Faith  :  but  it  will  be  as  well  to  in 
vestigate  briefly  the  grounds  on  which  he  has  been  claimed  as 
a  Materialist. 

First,  then,  his  statements  as  to  an  Inductive  method  for  the 
discovery  of  facts  in  man's  Moral  Nature  are  alleged,  as 

*j  o 

showing  that  he  took  a  materialist  view  of  the  functions  of  the 
moral  life  of  man,  as  though  he  hold  that  feelings  are  nervous 
sensations.  &c.  Then  he  speaks  most  favourably  of  Dcmocri- 
tus,  and  shows  great  partiality  towards  the  Atheistic  Philo 
sophy  of  the  Ancients.  Then  he  speaks  of  a  "commune  vin- 
culum  animi  ct  corporis,"  as  though  mind  and  body  were  alike 
in  kind,  alike  material.  He  also  regards  Final  Causes  with 
little  favour. 

Does  this  not  seem  a  narrow  foundation  for  such  a  structure, 
even  granting  the  monstrous  position  that  we  may  allow  that 
Bacon's  language  one  way  is  honest,  and  the  other  way  not? 

An    Inductive   treatment   of  moral   phenomena   in  no  way 
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obliges  a  materialist  view  of  morals :  unless  indeed  one  so  ex 
pand  the  term  Matter  as  to  break  down  all  distinctions  of  fact  : 
for  the  man  who  tells  me  that  digestion  and  thought  are  alike 
in  kind ;  the  former  a  process  of  the  stomach,  the  latter  of  the 
brain  ;  tells  me  what  he  cannot  prove,  and  what  I  am  not 
bound  to  accept,  Wherever  we  discern  a  fact  we  may  register 
it  and  think  upon  it :  and  there  are  facts  of  intellectual  or 
moral  appreciation  as  well  as  of  physical  sensation.  And  he 
who  says  that  because  these  are  all  facts,  they  are  all  material, 
cither  defines  his  terms  badly,  or  assumes  what  lie  has  no  right 
to  assume,  and  dictates  in  the  presumption  of  ignorance. 

With  regard  to  Bacon's  admiration  for  Democritus  and  the 
Atheist  Philosophy  of  the  Ancients :  we  must  remember  what 
that  Philosophy  stood  over  against ;  and  we  shall  immediately 
discern  that  Bacon's  liking  for  it  arose,  not  from  its  Atheism, 
but  from  its  inductive  and  searching  character.  And  more. 
Bacon  is  himself  careful  to  distinguish  between  Nature  (i.  c. 
external  Nature)  and  the  thinking  powers  of  man.  (See  Nov. 
Org.  II.  2.  "  Licet  in  Natura  nihil  vcre  existat  praster  corpora 
individua — in  doctrinis  tamen,"  &c.)  So  that  we  are  bound  to 
believe  that  his  respect  for  Democritus  was  limited  by  the 
bounds  of  external  Nature. 

Lastly,  as  respects  his  views  on  Final  Causes ;  he  particu 
larly  refers,  in  his  judgment  on  them,  to  the  discovery  of 
Physical  truths ;  and  not  at  all  to  moral  subjects,  as  may  be 
seen  by  reference  to  his  remarks  on  Causes  in  the  Advance 
ment  of  Learning.  He  foresaw  the  very  use  of  his  objection  to 
them,  that  has  been  made,  and  guards  against  it.  Ineffectually, 
it  appears.  For  men  who  are  interested  in  making  out  his 
character  as  an  unbeliever,  do  not  fairly  put  side  by  side  his 
different  statements  on  the  same  subject ;  but  prefer  to  use 
such  only  as  seem  to  make  for  their  views.  But  if  any  one  Avill 
honestly  let  Bacon  here,  as  elsewhere,  speak  for  himself,  he  Avill 
acquit  him  of  any  desire  to  injure  the  truths  of  Christianity,  by 
his  disregard  of  Final  Causes.  This  point  1  have  also  treated 
of  at  some  length  in  the  notes  upon  the  text.  11.  2.  to  which  I 
refer  my  reader. 

1  gladly  turn  from  this  unsatisfactory  method  of  dealing  with 
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Bacon's  opinions  to  the  simpler  and  pleasanter  task  of  answer 
ing  those  whose  superstitious  reverence  has  been  hurt  at  the 
boldness  of  this  great  Prophet  of  Nature.  Let  them  hear  what 
he  savs  himself  of  his  Faith  ;  and  they  will  not  see  much  to 
find  fault  with.  And  I  am  sure1  there  will  be  none,  unless  per 
haps  it  be  a  few  dreamers  eager  to  win  the  support  to  their 
fancies  they  would  gain  from  such  a  name  as  that  of  Bacon  — 
who  will  refuse  to  accept  the  evidence  from  his  own  mouth, 
which  1  am  glad  to  be  able  to  lay  before  them. 

The  passages  to  which  I  refer  are  not  many  :  but  they  are 
weight  v.  They  are  Nov.  Org.  I.  89:  the  first  part  of  the  Adv. 
of  Learning,  under  the  title  of"  Divine  Proofs;"  the  essays  on 
Atheism  and  Superstition  :  and  lastly,  a  passage  which  I  will 
transcribe  at  length,  as  the  Preface  to  the  great  Instauration, 
from  which  it  is  taken,  is  not  likely  to  be  in  every  one's 
hands. 

The  first  two  passages  (which  are  very  similar),  vi/.  that 
from  the  Xov.  Org.  and  that  from  the  Adv.  of  Learning,  draw 
the  distinction  between  the  Revelation  of  God's  Will.  i.e.  Holy 
Writ  :  and  the  Revelation  of  His  Power,  i.e.  Nature — and  Bacon 
is  most  careful  tit  declare  that  natural  Philosophy  "  merito  re- 
liirioni  donatur  tanimam  tidissima  ancilla;"  so  setting  Religion 
in  the  higher  place.  The  connection  between  the  two.  and  the 
fact  that  as  the  "  Book  of  Nature"  is  God's  work,  it  must  have 
tendencies  and  objects  that  are  good,  are  fully  worked  out  in 
Bp.  Butler's  writings.  lie  seems  to  have  caught  much  of  that 
spirit  which  Bacon's  works  honestly  studied  will  infuse.  The 
chief  object  of  the  observations  on  Religion  in  connection  with 
Phvsics  in  the  Nov.  Org.  is  negative;  i.e.  to  do  away  with 
fears,  lest  the  two  should  prove  opponents:  an  object  about 
which,  if  lie  really  had  a  materialist  end  in  view,  he  would 
scarcely  have  troubled  himself. 

If  we  look  at  the  essays  on  Atheism  and  Superstition,  we 
shall  find  in  the  former  a  rebuke  to  those  who  are  desirous  of 
reducing  the  human  mind  to  a  materialist  standard,  and  that  too 
couched  in  no  doubtful  language.  In  the  latter  we  sec  Bacon's 
objection  to  that  ill-grounded  faith,  which  is  but  a  form  of  un 
belief,  and  which  is  represented  by  such  writers  as  Le  Maistrc. 
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He  seems  in  those  essays  to  be  defending  the  truth  between 
the  two  antagonist  extremes  which  he  foresaw. 

And,  lastly,  I  will  quote  at  length  (and  with  it  conclude  this 
Appendix)  the  famous  prayer  from  the  Preface  to  the  Instau- 
ration.  The  clearness  of  its  language,  its  gravity  and  beauty, 
and  the  striking  manner  in  which  he  prays  against  the  snares 
to  which  the  Physical  student  is  liable,  render  it  a  singularly 
interesting  composition,  one  too  which  might  well  be  com 
mended  to  the  notice  of  all  those  whose  days  are  spent  in  the 
discovery  and  arrangement  of  the  truths  of  Nature. 

"  Quamobrem,  quum  \isec  arbitrii  nostri  non  sint,  in  principio 
Operis,  ad  Dcum  Patrcm,  Deum  Vcrbum,  Dcum  Spiritum 
preces  fundimus  humillimas  et  ardcntissimas,  ut  humani  generis 
a3rumnarum  memores,  et  peregrinationis  istius  vitae,  in  qua  dies 
paucos  et  malos  terimus,  novis  suis  Eleemosynis  per  inarms 
nostras  familiam  humanam  dotare  digncntur.  Atque  illud  in- 
super  supplices  roganius,  ne  humana  Divinis  officiant ;  neve  ex 
reseratione  viarum  sensus,  et  acccnsione  majore  luminis  natu- 
ralis,  aliquid  incredulitatis  et  noctis  animis  nostris  erga  Divina 
mysteria  oboriatur :  sed  potius,  ut  ab  intellects  puro  ct  phan- 
tasiis  et  vanitate  repurgato  et  Divinis  Oraculis  nihilominus 
subdito  et  prorsus  dedititio,  fidci  dentur,  qua)  fidci  simt. 
Postremo,  ut,  scientise  veneno  a  Serpente  infuso,  quo  animus 
humanus  tumet  et  inflatur,  deposito,  ncc  altum  sapiamus,  nee 
ultra  sobrium.  sed  veritatem  in  caritate  colamus." 
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ON  INDUCTION— ANCIENT  AND  MODERN, 

THE  differences  between  Induction,  as  it  was  regarded  by- 
Aristotle,  and  as  it  is  now  applied,  are  usually  stated  as  follows. 
The  Ancient  was  formal  and  syllogistic:  the  Modern  is  not 
formal ;  and  is  material,  though  it  has  Method,  to  a  certain 
extent.  The  Ancient  professed  to  seek  the  knowledge  of 
Causes ;  and  practically  was  satisfied  with  very  abstract  gene- 
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rali/ations  ;  the  Modern  makes  no  such  professions,  hut  ap 
peals  to  the  facts  of  Nature  as  they  are.  Finally,  land  this 
will  he  seen  to  he  the  most  important  difference,)  the  Ancient 
was  quite  content  with  Observation,  and  seemed  to  have  little 
or  no  notion  of  v.i'peri  mental  inquiry:  the  Modern  uses  AVy>r- 
ri incut  continually  to  carry  on  and  enlarge  the  result  reached 
by  Ofwr/'titioii.  To  these  heads  we  may  subjoin  Bacon's  state 
ments  ;  which  nii^ht  lie  classed  under  them,  but  which,  for  dis 
tinctness'  sake,  had  lietter  be  kept  separate: — Ancient  In 
duction  proceeded  by  "  simple  enumeration"  of  all  known 
cases:  Modern  is  content  with  a  selection  of  Instances:  the 
Ancient  leapt  immediately  from  the  lo\\c-t  particulars  to  the 
highest  principles;  the  Modern  ascends  "  gradatim."  "  per  sea- 
lam  asceiisoriam."  through  intermediate  Axioms  to  the  highest 
truth. 

Before  discussing  these  points  more  at  length,  it  will  lie  well 
to  -tale  the  distinction,  obvious  enough  in  itself,  yet  often  over 
looked,  between  a  ///-otvxx  of  the  mind,  and  the  Ancili/ttiti  of 
that  process.  Aristotle,  with  the  precision  of  his  Logical 
power,  has  regarded  the  latter,  both  in  his  treatises  on  Dia 
lectics  and  lihetoric.  and  in  hi-  statements  on  Induction  :  and 
he  it  is  who  has  <_riven  rise  to  the  remark  that  "  Ancient  Logic- 
is  an  analysis  of  our  powers  and  processes  of  thought,  while 
the  Modern  Logic  is  an  application  of' those  powers  to  things." 
This  will  at  once  lead  us  to  the  consideration  of  the  first  of  the 
points  of  difference.  "The  Ancient  Induction  was  formal;" 
i.  e.  Aristotle  analyses  the  process,  and  lays  it  down,  that  it  is 
s\  llou-'istic  in  form.  Let  us  turn  to  his  statements  on  the  sub 
ject.  They  are  to  he  found  in  two  places  especially,  vi/..  To- 
pica  1.  x.  2.  'ETraycoyfj  8e  ?'/  a~o  rail'  KadfKacrra  t~l  TCI  KaOo\ov 

%<P()boS'     OLOV,    (I   (.UTL  KVf3(pW]Tt]S   O   fTTUTTllfJlfVOS     KpLlTUTTOS,    Kdl  l]Vl- 

o\os'  KOI  oAajs  eorir  o  fTamu^vo^  Ttepl  tuaarov  api<TTo$,  And 
here,  if  one  can  judgi-  from  the  illustration.  Aristotle  scarcely 
dissevers  Induction  from  Analogy.  The  other  passage,  (and 
from  its  position  in  the  Prior  Analytics,  which  are  a  formal 
treatise,  we  shall  look  for  accuracy  of  statement.)  is  in  the 
Anal.  Pr.  II.  xxv.  2.  'ETrayur/r)  ^j.€V  ovi>  em,  KOL  i>  (£  eTiaywyj/* 
:bs,  TO  but  TOV  krfpov  aKpov  OaTepor  anpov  TW  //t<r<j)  av\- 
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AoyiVao-0at.  -  4.  Act  8e  voelv  TO  F  TO  e 
/caora  vvyKeiptvov  f)  yap  eiraywy?/  8ta  navT^v.  5.  "Eart  8e  6 
rotowros  cry  AAoy  tocos'  r?js  TrpcorTy?  /cat  ajueo-ou  Trporao-ecos.  6.  ?!2i> 
juey  yap  eon  juecror,  8ta  ro{5  juecrou  6  <ruAAoyi(r/x,oV  a>  Se  //??  eon, 
8i  eTraywy?;?.  7.  Kat  rponov  Tiva  a^rt/cetrat  r/  eTraywy^/  rco  crvA- 
Aoytcr/xa)'  6  ^ei;  yap  8ta  TOV  [Jiecrov  TO  axpov  rw  rptTW  bfiKWfnv  rj 
8e  6ta  row  rpiTov  TO  anpov  TOO  /^cecra). 

I  have  transcribed  the  passage  at  length  ;  for  it  includes  all 
the  important  points  of  Ancient  Induction.  First,  we  have 
the  statement  of  the  Syllogism  e£  eTraywyrj?,  where  Aristotle 
seems  to  draw  a  distinction  between  the  process  of  gaining 
knowledge  and  the  formal  arrangement  of  that  knowledge. 
Then  he  goes  on  to  do  away  with  such  distinction  by  adding 
ovTd)  yap  TTotov/iAe^a  ras  eiraycoyas  :  and  he  lays  it  down  that 
Induction  is  proving  the  connection  between  vt  Middle"  and 
'•'  Major"  by  means  of  the  "  Minor  :"  i.  e.  if  an  ordinary  Syllo 
gism  runs  thus, 

All  B  is  A. 

All  C  is  B  ; 

/.  All  C  is  A  : 

then  Induction  will  run  thus  — 

All  C  is  A. 

All  C  is  B  ; 

.-.  All  B  is  A. 

Now  any  person  ordinarily  acquainted  with  Logical  forms  will 
see  immediately  that  this  is  Logically  incorrect  ;  that,  in  fact, 
it  involves  an  "  Illicit  process  of  the  Minor."  Therefore  it  is 
that  Aristotle  adds  Aei  8e  votlv  TO  F  ro  e£  aTtavTav  a-vyK^i^vou, 
in  other  words,  the  principle  of  Simple  Enumeration  (77  yap 
eTraywy?)  bia  TravTw)  is  introduced,  and  the  whole  validity  of 
the  process  is  based  upon  the  assumption  of  the  "  convertibility 
of  the  Minor,"  or,  in  English,  upon  the  assumption  that  it  is 
possible  to  exhaust  and  catalogue  all  cases  on  any  subject  :  the 
rpLrov,  or  Minor  in  the  Deductive  Syllogism,  (Avhich  is  used  as 
the  Middle  Term  in  the  Inductive,)  is  really  this  enumeration 
of  all  possible  cases.  To  explain  ;  let  us  take  Aristotle's  o\vn 
illustration. 

A  a 
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Deductively. 

11  \        r       A 

All  creatures  without  gall   J    '         (.  longlived. 

c         i       r  B 

The  horse.  &c.    J  \  a  creature  without  gall. 

c          ^        r       A 

The  hor-M1.  &c.    J  (_  loiighved. 

This  Indnctivelv  will  he 

(•'  j  A 

The  horst>.  as>.  mule.  man.  £c.  longlived 


>  are   <     «//  the  animals 
1  he  horse,  ass.  mule.  man.  £c.       j  [      with()(lt  gau. 

M  |  ,m.  r      A 

All  thf  animals  without  ^all  \    longlived. 

And  in  another  place  Aristotle  confirms  this  principle  of  simple 
enumeration  l>v  sayini;,  on  nav  oiJrco?  oi  /j./;8^f  aAAcos — i.  e.  •'  em 
nihil  occurrit  in  contrarium."  Anal.  Post.  Il.vii.  i. 

This  is  the  Ancient  Induction:  a  Syllogism  in  the  Third 
Figure  with  a  necessary  condition  attached,  which,  strictly 
speaking,  takes  it  out  of  the  domain  of  Lo^ie  altogether. 

This  is  very  different  from  the  Scholastic  Induction  which 
Aldrich,  or  that  which  Ahp.  Wliately  have  tried  to  explain. 
Aldrich's  Induction  is  "  Syllogismus  cujus  Minor  reticetur"- 
a  sort  of  Knthymemc  :  and  the  Minor  is  the  assumption  hy  the 
mind  that  the  eases  hefore  us  may  stand  for  all  cases.  He 
thus  throws  Induction  into  tt<irl>am  and  reduces  it  to  precise 
Logical  laii£ua<re.  I  presume  that  the  meaning  of  his  method 
of  analysis  is  simply  this  —that  having  gathered  certain  in 
stances,  we  ohscrve  that  a  certain  quality  is  attached  to  each 
Of  them — "  Hie  et  iste  et  ille  magncs  trahit  ferrum" — and  then 
we  assume  that  till  tlu;  contrary  is  proved  in  any  instance,  this 
quality  may  he  believed  to  he  present  in  all  eases  ;  i.e.  ;'Omnis 
magncs  cst  hie  et  iste  et  illc:  Ergo ;  omnis  magncs  trahit  ferrum." 

This  is  then,  practically,  a  somewhat  altered  way  of  regard 
ing  Ancient  Induction  :  hut  is  still  really  "  per  enumerationem 
simplicem"  of  all  known  cases. 

Ahp.  Whately  holds  that   Induction  is  a  Syllogism  in   Bar- 
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bara  with  a  suppressed  Major :  which  Major  is,  "  What  is  true 
of  each  of  these  cases  is  true  of  all  :"  which  in  itself  seems  to 
offer  no  solution  :  for  it  falls  under  the  same  head  with  Ari 
stotle's  and  Aldriclfs,  as  involving  simple  enumeration. 

Is  then  this  "  Inductio  per  simplicem  enumerationem"  a 
philosophical  absurdity  ?  By  no  means.  Whether  we  accept 
Locke's  view  that  Mathematical  Axioms  arc  so  established,  or 
not,  there  are  still  many  things  the  truth  of  which  has  been 
affirmed  solely  by  continual  observation  of  unvarying  pheno 
mena,  Our  knowledge  of  the  fact  that  two  and  two  make  four, 
or  that  four  and  one  make  five,  may  or  may  not  be  referable 
to  this  principle  ;  at  any  rate,  the  conclusions  reached  by  the 
unscientific  are  almost  all  of  this  kind.  It  is  a  lower  sort  of 
knowledge,  but  it  is  knowledge  as  far  as  it  goes.  Thus  the 
observation  of  years  will  teach  a  sailor  that  the  tide  will  ebb 
and  flow  twice  in  a  o-iven  day  :  this  he  is  sure  of  without  bcinir 
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able  to  give  a  reason  for  it ;  the  scientific  man  will  know  the 
fact,  and  its  "  antecedent ; "  viz.  the  action  of  the  Masses  of  the 
Moon  and  Sun  upon  the  surface  of  our  Planet,  It  fails,  however, 
because  it  is  indiscriminating,  and  "precario  concludit,  et  pcriculo 
exponitur  ab  instantia  contradictoria,"  (Nov.  Org.  I.  105.)  It  is 
indiscriminating ;  for  it  seems  to  draw  no  distinction  between 
those  general  propositions,  which  are  merely  statements  of  what 
are  called  accidents,  and  those  which  involve  some  knowledge  of 
the  essential  Nature,  or  Law  of  existence  of  a  class.  Thus, 
Ancient  Induction  would  treat  with  equal  respect  the  Uni- 
versals,  "  All  crows  arc  black,"  and  "  All  particles  attract  one 
another  with  a  force  which  varies  inversely  as  the  square  of 
their  distance."  It  also  lacks  for  discriminative  power,  in  not 
discerning  the  difference  between  the  most  abstract  "  notionalia 
Axiomata."  and  the  intermediate  generalizations.  All  its  ge 
neralizations  are,  so  to  speak,  supposed  to  lie  in  one  plane. 
For  the  precarious  position  of  its  conclusions,  it  is  enough  to 
remark  that  the  mere  collocation  of  observed  facts,  and  the 
discovery  of  a  formula  to  express  their  points  of  resemblance, 
can  never  give  more  than  an  imperfect  certainty.  There  must 
always  be  behind  it  the  fear  of  a  contradictory  instance. 
What  if  we  discovered  a  white  Crow?  For  this  failure  of 

A  a  2 


API' KM)  IX    D. 

Ancient  [nduction,  1  may  refer  the  reader  to  Mr.  Mill's  Logic. 
Hk.  III.  chap.  3.  §.  2,  3.V 

What  then  did  Bacon  propose  as  a  substitute  for  this  un 
satisfactory  system  '( 

He  sought  for  a  Method  which  might  enable  all  men  (be 
their  natural  faculties  never  so  different)  to  attain  the  know 
ledge  of  truths  with  equal  case  and  certainty.  His  Method 
was  to  unfold  the  Form,  or  real  nature  (Natura  naturans)  of 
things  to  man's  ga/.e  ;  and  enable  man  to  npply  his  knowledge 
to  the  production  of  new  fruit  of  inventions,  and  almost  of 
creations  in  Art  and  Science.  ]Iis  Method  was  then  not 
ascending  only,  but  descending  also ;  it  had  a  Deductive  as 
well  as  an  Inductive  Logic  ;  it  was  to  dissect  Nature,  that  it 
might  the  more  surely  recompose  and  rearrange  her  parts. 

There  can  be  nothing  more  grand  than  this  scheme.  It  was 
to  be  a  Logic  of  universal  application:  Logic  itself,  or  (as  1 
suppose  he  meant)  mental  phenomena  of  every  kind;  Morals; 
Politics;  all  these,  as  well  as  Physics,  were  to  display  their 
treasuries  of  Truth  before  the  eyes  of  him  who  held  the  key 
provided  by  the  New  Method.  Before  the  eye  of  the  Philo 
sopher  the  old  limits  passed  away,  and  he  saw  a  promised 
land,  and  the  glory  of  it :  the  Phantoms  of  the  past  he  saw 
flying  from  the  light  of  that  day,  in  whose  grey  dawn  he  was 
the  brightest  star ;  and  no  wonder  that  his  imagination  saw 
the  Forms  of  truth  peopling  the  awakened  world.  It  is  as  he 
foresaw,  and  it  is  not.  Much  that  he  predicted  has  been 
verified  ;  but  not  as  he  expected.  His  Method  has  brought  in 
all  modern  Science ;  and  yet  it  is  cast  aside. 

We  do  not  possess  all  the  Method  as  Bacon  meant  to  unfold 
it;  still  we  have  enough  to  judge  fairly,  enough  to  enable  us 
to  see  his  object.  For  the  Novum  Organum  was  intended  to 
have  been  divided  into  two  great  parts.  ( i )  The  Pars  De- 
struens,  and  the  statement  of  the  end,  and  an  illustration  ;  (i.  c. 
Nov.  Org.  I.  i. — II.  20.)  and  (2)  the  nine  processes  which  he 
entitles  the  "  Helps  of  the  Intellect,"  of  which  he  has  only 
completed  the  first,  viz.  (II.  22 — 52.)  the  Prerogatives  among 
Instances. 

From  the  famous  Aphorisms,  I.  100 — 106.  we  draw  most  of 
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our  knowledge  of  Bacon's  system.  Thence  we  learn  ( i )  The 
futility  of  Ancient  Logic,  its  "  mera  palpatio,"  its  groping  with 
out  light  to  guide  it ;  (2)  The  necessity  of  a  "  Literate  Expe 
rience," — or  of  the  systematic  committal  to  paper  of  all  facts 
and  results  which  may  come  under  notice ;  (3)  The  ascent  in 
generalization  from  particulars,  through  intermediate  Axioms, 
to  the  highest  truths,  "  per  scalam  veram  et  per  gradus  con 
tinues." 

(1.)  Of  the  first  of  these  heads,  we  need  only  stay  to  give 
Bacon  due  praise  for  the  wise  boldness  with  which  he  attacked 
the  Ancient  Process.  There  was  clearly  nothing  to  be  hoped 
for  in  Physics  (or  in  any  other  branch  of  science)  so  long  as  the 
old  Scholastic  distinctions  and  cramped  views  were  dominant, 
And  AVC  cannot  too  much  admire  the  bravery  which  could  face 
a  world  in  arms ;  however  much  we  may  regret  the  strange 
jealousy  which  refused  to  consider  those  as  friends  who  were 
doing  so  much  for  Experimental  Philosophy,  and  whose  minds 
had  intuitively  grasped  the  same  thoughts,  and  followed  the 
same  lines  of  discovery  which  he  was  himself  proposing  for 
men's  consideration  and  adoption. 

(2.)  For  the  Experientia  Literata,  the  consequence  of  the 
spread  of  learning,  and  of  printing,  we  may  observe  that 
Bacon  himself  gives  us  an  example  of  it  in  his  Tables  on 
Heat,  and  in  his  "  Vindemiatio  Prima,"  II.  n,  12,  13,  18,  and 
20.  It  was  the  putting  results  on  record,  for  the  good  of 
posterity. 

(3.)  Now  we  come  to  the  chief  principle  of  the  Method — the 
successive  steps. 

The  question  which  first  meets  us  here  is,  How  do  we  obtain 
any  of  these  steps'/  Is  it  by  the  Simple  Enumeration  con 
demned  above  ?  or  by  selection  of  cases  affirmatively  ?  or  by 
rejection  of  negatives  ? 

As  to  this,  Bacon  provides  us  with  no  thoroughly  definite 
answer.  It  is  hard  to  sec  how  the  first  Table  (II.  11.)  of 
"  Instantias  convenientes  in  natura  calidi"  is  other  than  a  sim 
ple  enumeration,  so  far  as  it  goes.  Bacon  provides  us  with 
no  real  rules  for  selection ;  nor  does  he  seem  to  have  been 
struck  by  the  hopelessness  of  attempting  to  catalogue  so  in- 
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tiuit-'  a  variety  or'  particular^  lie  is  more  definite  on  the 
necessirv  of  nci/n fives,  of  rejection  and  exclusion  of  all  Natures 
which  do  not  exhibit  the  required  Nature.  Passing  by  these 
questions  as  very  vaguely  answered,  if  answered  at  all,  we 
conic  to  the  doctrine  of  successive  steps,  the  most  distinctive 
and  satisfactory  part  of  BaconV  Method.  For  it  was  by  point 
ing  out  the  need  of  discrimination  between  different  <»vfc/vf  (to 
speak  Mathematically  i  of  Generalization,  that  Bacon  led  the 
way  to  the  construction  of  Modern  Sciences.  By  such  succes 
sive-  stairo  A-tronomy,  Optics.  Mechanics,  have  been  built  up 
to  their  present  noble  height  :  and  Dr.  \Yhewell  has  been  at 
the  pains  il'hil.  Ind.  Sc.  Bk.  xi.  ch.  6j  to  construct  a  pyramid, 
shewing  the  gradual  progress  of  Astronomy.  By  this  process 
<reneration.s  have  gone  on  adding  to  the  amount  of  certain 
knowledge  in  the  world  :  and  applying  the  results  of  Induction 
to  the  amelioration  of  man's  hie. 

It  onlv  remains  that  I  should  notice  Bacon's  great  worth  as 
an  E.rj>erinu'ntalixf.  He  was  not,  indeed,  the  first  man  who  so 
"interrogated  Nature;"  but  lie  gave  to  Experiment  great 
prominence;  and  has  left  us  descriptions  of  many  attempts, 
which  we  mav  smile  at  for  their  rudeness,  but  which,  never 
theless,  wore  them>elves  in  the  right  direction,  and  led  men 
onwards.  And  we  must  not  underrate  this  excellence,  for,  as 
I  said  before.  Experiment  is  really,  as  much  as  one  thing  can 
bo,  the  cause  of  the  marked  success  and  progress  of  the 
phvsical  science's  in  modern  times. 

To  sum  up;  Bacon's  Induction  is  good,  as  it  opposes  the 
ancient  and  scholastic  systems:  as  it  introduced  regularity/  of 
registration  of  results:  as  it  took  wider  views  of  the  relation 
ship  between  the  branches  of  science  :  as  it  discriminated 
between  the  orders  of  generalization  ;  as  it  arranged  those 
orders;  as  it  based  itself  upon  dissection  and  interrogation  of 
Nature  bv  means  of  Experiment.  His  Method  failed,  however, 
in  its  not  acknowledging  the  need  of  a  "  Mental  Initiative," 
and  of  that  sagacity  which  distinguishes  the  able  man  from 
the  weak  :  in  its  cumbrousncss  of  Tables,  Prerogatives,  Recti 
fications,  &c.  which  (as  Coleridge.  Friend  II.  Essay  8.  notices) 
if  followed  obediently  would  have  "expended  the  life  of  an 
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antediluvian  patriarch,  in  merely  polling  the  votes."  Lastly; 
if  we  take  the  higher  view  of  the  term  Form,  his  Method  has 
failed  to  bring  us  nearer  to  the  discovery  of  it. 

Let  me  add  a  few  words  on  Modern  Induction ;  the  subject 
is  a  long  one,  but  I  will  try  to  be  brief.  Its  main  object  is  the 
discovery  of  Laws  of  Nature ;  and  by  these  Laws,  taking  the 
term  in  a  wide  sense,  are  meant  those  general  facts  which  ob 
servation  and  experiment  teach  us  to  lay  down  as  invariable. 
Thus  the  Law  of  Gravity,  the  Law  of  Refraction,  the  Law  of 
Polarization,  the  Law  of  Actinism,  these  are  all  short  state 
ments  of  uniform  facts,  some  more  and  some  less  general  in 
their  application,  but  all  invariable  in  their  action,  so  far  as  we 
know.  From  this  we  gather,  that  Modern  Induction  does  not 
seek  for  Causes,  as  the  Ancient  was  said  to  do,  but  is  content 
to  obtain  those  "  generalizations  from  experience"  which  form 
the  groundwork  of  the  Sciences.  Of  these  general  expressions 
some  are  attainable  by  analysis,  as  many  of  those  of  Chemistry 
are  ;  others  require  shrewdness,  sagacity,  and  power  of  invent 
ing  Hypotheses,  which  may  account  for  the  Phenomena.  And 
it  is  this  hitting  upon  the  Law  to  answer  to  the  isolated  facts 
in  our  possession  which  distinguishes  Modern  Induction  from 
Ancient ;  and  it  is  in  this  that  the  genius  of  modern  times 
peculiarly  shews  itself.  Thus  Kepler  hit  at  last  upon  an  Hy 
pothesis  which  accounted  for  the  Orbit  of  Mars,  and  the  Ellip 
tical  Motion  of  that  Planet  having  once  been  ascertained,  the 
Law  was  soon  shewn  to  be  applicable  to  the  other  planets  as 
well.  And  it  was  afterwards  beautifully  connected  with  the 
Law  of  Gravity  by  the  demonstrations  of  Central  Forces :  a 
fine  instance  of  Bacon's  "  quando  Physicum  terminatur  in 
Mathematico." 

From  this  it  will  appear  that  the  prominent  conception  in 
Modern  Induction  is  not  that  of  Method.  In  fact,  it  is  not  at 
all  clear  that  we  may  use  any  such  phrase  as  "  the  Method  of 
Modern  Induction ;"  for  it  is  very  doubtful  whether  the  prose 
cution  of  Modern  Science  can  ever  be  put  under  one  law  or 
set  of  laws.  Each  wise  student  of  Nature  has  sought  his  in 
spirations  from  her,  by  observing  her  doings,  and  by  experi 
ment  upon  them  ;  by  judicious  selection  of  critical  instances : 


by  quickness  in  sei/.ing  the  principle'  running  tlmmirh  similar 
cases  :  but  I  doubt  whether  any  great  discoverer  has  ever  done 
what  Bacon  seems  to  have  thought  would  be  done  universally, 
i.e.  set  before  himself  a  regular  process  of  successive  steps,  by 
which  to  compel  Nature  to  answer  at  his  bidding. 

It  is  perhaps  the  case  that  each  branch  of  knowledge  has  its 
own  Method,  just  as  each  has  its  own  Instruments.  The  Astro 
nomer,  whose  science  obliges  him  to  keep  to  Observation,  ob 
serves  the  planets  and  stars  after  a  fixed  rule.  If  he  must 
verify  a  calculation,  he  has  a  Method  by  which  to  do  it.  So 
the  Chemist  analyses  in  certain  ways  ;  but  1  doubt  whether 
Faraday  has  ever  said  to  himself.  "  Xow  let  me  follow  the  great 
Inductive  Method."  As  the  Astronomer  has  his  telescope,  and 
his  prepared  papers,  &c..  so  the  Chemist  has  his  crucibles,  his 
retorts,  his  air  pump.  &,-.,  and  their  Methods  differ  just  in  the 
same  way.  And  the  same  seems  to  hold  of  other  sciences:  optics, 
geology,  mineralogy,  and  crystallography  :  so  too,  in  their 
way.  it  will  be  found  to  be  the  case  with  the  investigation  of 
ethical  questions,  and  of  social  and  civil  problems.  The 
Methods  of  Chemistry  or  Anatomy  would  fail,  if  applied,  for 
example,  to  the  action  of  the  Will,  or  to  the  study  of  Commer 
cial  problems:  still  these  admit  of  Inductive  treatment,  within 
due  limits,  and  are  gradually  being  discussed  upon  other  than 
a  priori  grounds. 

In  a  word,  Modern  Induction  is  distinguished  by  its  lower 
aim;  for  it  disclaims  all  presumptuous  discussion  of  Causes;  by 
its  patience  and  fidelity  of  observation  of  facts  ;  by  its  judgment 
in  experiments;  by  its  sagacity  in  choice  of 'cases ;  by  its 
genius  in  hypothesis  ;  in  other  words,  by  its  absence  of  Method, 
and  its  constant  and  humble  appeal  to  Nature  herself. 

The  reader  is  referred  to  Dugald  Stewart,  Phil,  of  the  Human 
Mind.  Part  II.  chap.  iv.  sect,  i,  2;  to  Dr.  Whcwell's  History 
of  the  Inductive  Sciences,  and  to  his  pamphlet  on  Induction  : 
to  Mills  Logic.  P,k.  III.;  to  Coleridge's  Friend,  sect.  II.  essays 
S.  c; ;  and  to  Sir  .1.  Herst'licls  Discourse  on  the  Study  of  Natu 
ral  Philosophy.  Part  II, 
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APPENDIX  E, 

ON    FORM. 

THE  word  Form  is  unfortunately  one  of  the  most  ambiguous 
Terms  in  the  English  language.  For  without  reckoning  its 
applications  in  ordinary  life ;  its  senses  of  a  form  to  sit  on,  i.  e. 
a  board ;  a  form  in  a  school,  i.  e.  they  who  sit  on  the  board  ; 
form  of  a  limb,  i.  e.  its  shape  or  figure ;  form  of  words,  i.  c. 
fixed  and  unchanging  language ;  form  of  application  (a  mo 
dification  of  the  last) ;  form  in  casting,  i.  e.  the  mould ;  and 
I  dare  say  there  are  many  others ;  there  arc  also  several 
applications  of  the  Term  in  philosophical  language  which  ren 
der  it  extremely  difficult  to  speak  clearly  concerning  it.  One 
source  of  confusion  we  may  get  rid  of  directly.  Form,  physi 
cally  speaking,  is  the  outward,  the  visible  development  of  any 
substance ;  metaphorically  speaking,  it  is  just  the  contrary ;  it 
is  what  one  docs  not  see ;  it  is  the  cause  of  the  external  deve 
lopment  ;  it  is  the  thing  of  which  outward  figure  is  the  result ; 
perhaps  only  the  sign.  This  is  but  a  rough  distinction,  and 
will  require  farther  modification.  In  the  language  of  the 
schools,  Form  is  the  Natura  naturans,  the  Nature  which  pro 
duces,  which  causes  substances  to  differ  one  from  another ; 
which  is  the  agent  by  whoso  means  kinds  and  classes  are  dis 
tinguished  from  each  other :  wherefore  forms  are  sometimes 
called  "  differentiae  verse.1'  It  was  this  vague  conception  of 
the  inner  Nature  which  Bacon  seized  on,  and  has  made  so  pro 
minent  in  the  Novum  Organon.  Although  his  language  is  by 
no  means  clear,  his  "  Form"  of  a  Nature  is  something  far 
beyond  what  we  now  mean  by  a  "  Law  of  Nature."  It  meant 
the  hidden  life  (if  one  may  so  speak)  of  each  class ;  its  "  tons 
emanationis,"  from  which  it  flows ;  which  also  always  grows 
with  the  growth ;  and  decreases  with  the  decrease  of  the  Na 
ture,  whatever  that  Nature  may  be.  (JSov.  Org.  II.  1,4,  13, 
15.)  At  the  same  time  it  is  not  to  be  forgotten,  that  Bacon 
also  expressly  states  that  he  regards  "  Form"  as  the  same  thing 
with  "  Law.'1  "  Nos  autem,  qua?  do  formis  loquimur,  nil  aliud 
intelligirnus.  quam  leges  illas  et  dcterminationes  actus  puri." 
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&c.  (II.  17.1  Hence  some  liave  been  led  to  affirm  tliat  wherc- 
evci1  he  writes  "  Form"  \vo  may  read  "  Law"  (in  the  modern 
acceptation  of  that  term);  but  this  is  scarce  fair;  as  it  seems 
clear  that  Ity  "  lex  actus  puri,  &<•."  he  really  means  far  more 
than  would  be  meant  now  :  and  this  is  confirmed  by  his  lan 
guage  respecting  0])tics  in  the  l)e  Augm.  Scient.  Bk.  iv.  where 
he  shews  that  he  would  never  have  regarded  the  Laws  of  Inci 
dence  and  Reflection  as  ••  Leges."  or  Forms.  P>v  "  Law  of  Na 
ture  ;"  \ve  mean  summary  statements  of  the  observed  facts  and 
processes  of  Nature  :  but  Bacon  meant  the  inner  life  of  things  : 
our  Laws  involve  the  notion  of  operation,  movement,  change; 
his  do  not  ;  they  arc  rather  the  conditions  of  the  existence  of 
kinds,  and  are  irrespective  of  all  production  or  process.  So 
that  when  Bacon  writes  (II.  17.)  "  Itaque  eadem  res  est/<;r//ur 
ealidi,  et  fc.v  calidi,"  or  "  coire  infonnam  sive  fe</<'»i,"  we  must 
be  cautious  lest  his  language  leads  us  to  think  that  his  Form 
was  equivalent  to  our  Loir.  \  am  aware  that  in  this  I  do  not 
agree  with  that  great  authority  Dugald  Stewart;  in  his  Philo 
sophy  of  the  Human  Mind,  part  II.  chap.  iv.  sect.  I.  (note),  he 
expressly  says,  that  in  reading  Bacon's  philosophical  works, 
••  the  word  Lair  may  be  substituted  for  Form,  wherever  it 
may  occur."  1  doubt  not  the  substitution  would  make  <rood 
sense,  would  simplify  matters,  and  relieve  Bacon  from  a  charge 
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of  having  clung  to  an  impossible  conception  of  the  end  of 
Human  Knowledge:  but  I  doubt  whether  it  would  anv  longer 

t 

represent  Bacon's  real  meaning.  And  for  this  we  may  appeal  to 
his  own  words.  "Quod  in  Xatnra  natnrata  Ic.r.  in  Natura  natu- 
rante  Idea  dicitnr,"  he  says  in  one  place;  a  phrase  which, stripped 
of  its  scholastic  dress,  seems  to  mean  that  the  real  cause  of  any 
class  or  kind,  that  which  brings  it  to  be  what  it  is.  is  Idea  or 
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Form,  (in  natnra  naturante.)  while  Law  is  the  expression  of  the 
same  thing  after  the  process  is  completed  (in  natnra  naturata). 
"  Form"  or  "  Idea"  looking  at  any  class  objectively,  "  Law"  at 
it  subjectively:  it  maybe  more  than  this ;  but  it  cannot  be  less; 
it  is  at  any  rate  more  than  Lav  in  our  present  acceptation  of 
the  Term. 

Having  then  laid  it  down  that  Form  is  not  Law  in  our  sense 
of  the  Term,  we  may  go  on  to  ask,  whether  it   is  possible  to 
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approximate,  according  to  modern  ways  of  thought,  to  Bacon's 
conception  of  Form. 

This  may  be  tried  in  two  ways ;  either  by  looking  at  the 
distinctions  he  draws  between  the  different  kinds  of  Form,  (II. 
17.  26.)  or  by  regarding  the  relationship  in  which,  in  his  Method, 
Form  stands  to  Latent  Process  and  Latent  Structure. 

(1.)  We  find  two  divisions  of  Forms.  First,  in  II.  17.  we 
have  true  Forms  distinguished  from  Copulate,  and  from  Pla 
tonic  ;  for,  Bacon  says,  "  we  must  take  heed  lest,  in  speaking 
of  Forms,  we  should  be  thought  to  refer  to  those  which  have 
hitherto  occupied  men's  thoughts." 

Copulate  Forms  he  defines  as  "  naturarum  simplicium  con- 
jugia  ex  cursu  communi  universi."  These  seem  to  be  results 
produced  by  "  crossing  breeds,"  by  transgressing  nature's 
limits;  grafting  an  apple  on  a  pear  stock  would  perhaps  be  what 
is  meant.  These  he  promises  to  consider  together  with  Latent 
Process  and  Structure.  The  Platonic  Forms  he  also  rejects  ; 
and  this  distinction  is  important.  Without  entering  at  all 
into  discussion  as  to  what  Plato  really  intended  by  his  i<5ecu, 
which  would  be  beside  our  purpose,  it  is  enough  to  shew  what 
conception  Bacon  had  of  them.  He  calls  them  idece  abstracts, 
and  not  limited  by  matter :  i.  e.  the  f'for)  \u>pi(rT<i,  as  Aristotle 
termed  them.  (cf.  De  Augm.  Scient.  IV.  iv.)  Bacon's  Form, 
then,  always  resides  in  the  matter  of  each  kind  ;  and  when  (as 
in  I.  23.)  he  speaks  of  "divinse  mentis  idea3,"  he  does  not  mean 
to  involve  any  notion  of  Archetypal  Forms  emanating  from  the 
Divine  Mind ;  but  only  to  affirm  that  God  ("  Formatum  inditor 
ct  opifex,"  II.  15.)  is  the  cause  of,  and  knows  the  real  and 
very  nature  of  things,  as  they  are.  It  remains,  then,  that 
Form  in  Bacon's  language  means  the  very  and  inmost  nature 
of  things:  neither  the  "  Law  of  Nature"  to  which  things  arc 
obedient,  nor  the  "  Archetypal  Forms,"  being  the  same  thing  : 
the  former  is  below,  the  latter  beyond  Bacon's  conception. 

There  is  still  the  other  division  left.  This  is  found  II.  26  ; 
where  he  is  describing  "  Constitutive  or  collective  Instances." 
For  these  he  apologizes ;  they  are  low,  "  postulat  res  ct  infir- 
mitas  luunani  intellcctus,  ut  formce  particulars  ....  notentur." 
And  he  afterwards  calls  them  forma,  minores :  and  from  his 
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illustrations  it  is  clear  that  he  meant  by  them  very  nearly 
what  we  mean  l»y  laws;  i.e.  ••general  tacts,  or  la\vs  of  some 
degree  of  generality,  which  are  themselves  results  of  Induc 
tion."  Such  would  be  Kepler's  Laws  of  Motion,  the  Law  of 
double  Refraction  in  Optics,  &c.  This  division  is  more  to  be 
noticed,  as  it  seems  to  me  to  settle  in  the  negative  the  question 
as  to  whether  by  Form  in  its  higher  sense.  Bacon  did  or  did 
not  mean  what  we  mean  bv  Law.  Having  then  thus  dis- 
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tinctly  marked  off  the  '•  Laws  of  Nature,"  (tanquam  Formas 
minores.)  it  only  remains  for  us  to  see  whether  by  comparing 
Form  with  Latent  Process  and  Structure,  we  can  obtain  a 
clearer  notion  of  it. 

(2.)  By  Latent  Bacon  means  such  intimate  and  subtle  works 
of  nature  as  escape  the  ordinary  eye  ;  things  which  are  par 
tially  revealed  by  microscopes,  by  electric  agencies,  &c.  These 
he  divides  into  two  :  j>rocexs  or  growth  :  as  when  a  plant  goes 
on  putting  forth  buds  and  shoots  and  leaves  continuously,  and 
yet  so  gradually  as  to  escape  notice  except  in  longer  intervals  of 
time.  As  I  have  said  elsewhere,  the  Calculus  furnishes  us  with 
expressions  for  such  secret  movements  of  things;  and  we  have 
now  more  knowledge  of  the  expression  than  of  the  thing  itself. 
The  other  work  of  nature  is  termed  /Structure,  and  is  the  inner 
composition  or  arrangement  of  Atoms  of  bodies,  as  they  are 
found  in  Nature.  Such,  for  example,  as  the  arrangement  of 
particles  in  crystallography  ;  or  of  the  particles  of  blood,  &c. ; 
the  subtle  laws  of  composition  which  things  follow.  For  these 
the  Microscope  has  proved  most  useful. 

If  neither  of  these  are  Form,  what  then  is  left  for  Form  '! 
Without  answering  that  there  is  nothing,  (as  some  would  do,) 
it  must  be  confessed  that  the  discovery  of  Latent  Procvxs  and 
Structure  has  practically  been  successful,  while  that  of  Form 
still  remains  where  it  was.  The  problem  of  life  and  of  very 
being  is  one  which  scarcely  admits  of  solution  here.  There  is 
a  dark  mist  drawn  across  the  extreme  limits  of  our  knowledge. 
Form  is  the  cause  of  Process  and  of  Structure.  The  crystal 
is  (e.  g.)  cubical,  because  of  the  structure  of  its  particles  ;  but 
that  structure  is  not  the  ultimate  fact :  there  must  be  a  cause 
for  it  in  Nature.  The  blood  is  vitalised  in  a  certain  way,  is 
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purified  by  Oxygon,  &c. ;  these  are  facts  of  process  and 
structure  ;  but  why  should  the  blood  flow  at  all,  and  what  is 
the  principle  of  Life  which  causes  it  ?  and  why  is  the  blood 
of  man  clearly  distinguishable  from  the  blood  of  beasts  ?  The 
answer  to  these  questions  would  bring  us  nearer  to  Baconian 
Form.  For  though  he  sometimes  leads  us  to  think  that  his 
Form  is  only  high  and  successful  generalization,  (I.  103—105,) 
yet  his  ambition  was  something  higher  than  this  ;  and  he 
yearned  to  learn  the  secret  things  of  Nature  ;  to  trace  the 
very  hand  of  God,  who  in  His  mercy  has  made  all  things 
*rood. 
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dum,  136.  185.  si  adsint,  adsunt  naturae  datse,  si  absint,  absunt, 
138.  169.  earum  inquisitio  Metaphysicam  constituit,  147.  limi- 
tationes  naturse  magis  communis,  182.  per  negativas  investi- 
gandse,  183.  Deo  et  angelis  immediate  noscibiles,  ib.  post  exclu- 
siones  debitas  manebunt,  ib.  copulatee,  184.  abstract*,  ib.  quid 
sint  verse,  ib.  res  heterogeneas  conjungunt,  185.  in  iis  instantiis 
necessario  insunt  in  quibus  res  est,  189.  de  forma  calidi  vinde- 
miatio  prima,  189,  sqq.  per  instantias  constitutivas  inveniuntur 
particulares  formse,  208. 

Fortuna,  nil  nisi  nomen,  36. 

Fracastorii  inventum,  233.  ejus  de  motu  missilium  opinio,  248. 

Frigidi  et  calidi  actiones  communes,  169. 

Frigora  acria  inducunt  sensum  ustionis,  152.  intensa  in  media  ae'ris 
regione,  217. 

Frigus  solvit  sanguinem  et  urinam,  298. 

Fulmina  comburentia,  150,  176. 

Fumus  se  aperit  in  flammam,  191.    cur  pyramis  inversa,  252. 


G. 

Galaxia  fit  ex  astrorum  conglomeratione,  258. 

Galilseus,  258.    ejus  de  fluxu  et  refluxu  maris  opinio,  285. 

Ganges,  59. 

Gemmse  rupium,  2  1 4. 

Generalissima  principia  notionalia  et  prava,  49.  100. 

Generatio,  in  ilia  quid  inquirendum,  142.    causse  ejus  et  corruption!? 

secundum  Aristotelem,  23  i . 
Genesis  iii.  19.   338. 

Geographia  ab  antiquis  non  exculta,  59. 
Germanis  eptentrionales,  3  i  8. 
Geminatio  seminum,  270. 
Gilbertus,   de   magnete,  32.  55.  235.     arbitrabatur  motum  magne- 

tis  oriri  ea  preesentia  terrac,  245.   Lunam  solidam  esse  tenuit,  247. 

ejus    de    electrica    operatione    opinio,    295.      definitionem    Peri- 
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pateticorum  de  adore  derisit,  297.   fuga  ferri  ab  altero  polo  mag- 
netis  ab  eo  notata,  302. 
Gorgias,  57. 

Gra?ci    inscii    geographic,  59.     sacerdotis  .'Egyptii   in   eos   vatici- 

nium,  ib. 
Gracorum  philosophia  origo  scientiarum,  56.  in  disputationes  cffusa, 

57.    fructum  nullum  tulit,  59.    intra  spatium  duoruin  sceculorum 

conclusa,  67. 
Graecus  ignis,   i  76. 
Granaria  Germanorum,  318- 
Gravitas  corporum,  49.  20:5.  29:; 
Gremiale  puellae  coruscans,  160. 
Groenlandia,  159. 
Gummi  arborum,  214. 
Gustus  inquisitio,  211. 
Guthe  aqua;  rotunda-,  206. 

II. 
lleraclitus  dixit  homines  scicntius  quierere  in  minoribus  mundis,  22. 

doctrina  ejus  de  dcnso,  42,  ^8. 

Herbac  concluste  generant  calorem,  et  Hainmum,  152.  165. 
Hippias  sophista,  57. 
Ilistoria,  fines  ejus  angusti  inter  antiques,  59. 

—   naturalis,  ejus  adhuc  nimis   angustu  basis,  40.    non  adhuc 

debitis  modis  cxquisita,  96.    ejus  diue  rationes,  ib.    basis  philoso 
phic  naturalis,  ib.    opus  rcgiuni,  107.    res  etiain  viles  amplecti- 

tur,  115.    colligenda  est,  149. 
Homo  nature  minister  et  interpres,  7.    est  tanquam  planta  inversa, 

215.    phantasticorum  hoininum  impostura,  8j. 
Homogenea,  corum  eongregatio,  296. 
Homoiomera  Anaxagorae,  42. 

Horologiorum  confectio,  78.    diversitas  et  genera,  24^. 
Humidum,  57. 

I. 

Icelandia,  159. 

Ideae  mentis  divinac,  15.   122.    Platonis,  102.    abstractap,  184. 
Idola  mentis  humanae,  19,  sqq.    eorum  genera  quatuor,  20.    tribus, 

20.  24 — 31.    spccus,  21.  31 — 35.    fori,  22.  33—38.    theatri,  23. 

38,  sqq. 
Ignis  haud  idoneus  ad  separanda  corpora,  144.    excitandi  mos  apud 

Indos  occidentales,  151.    fatiiu?  nnn  urit,  159.    Grtecus,  176. 
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Ignita,  150.  161.  175 — 177. 

Impressiones  animi  in  corpus,  (et  vice  versa),  53,  54. 

Incus  per  malleum  calefit,  178. 

India?  status  cum  Europa?  statu  comparatur,  128. 

Individua  corpora  in  natura  sola  existunt,  135,  136. 

Inductio  spes  unica,  12.  101,  102.  cum  logica  vulgari  comparata,  13. 
vulgaris,  per  simplicem  enumerationem,  54.  101.  vera,  apis  instar, 
colligit  et  digerit,  93.  nova  adbibenda,  101,  102.  debitis  rejec- 
tionibus  et  exclusivis  utitur,  107.  clavis  interpretationis,  149.  de- 
bet  separare,  rejicere,  excludere,  183.  188.  non  perfecta  prius- 
quam  in  affirmativa  requiescat,  188. 

Infima?  species,  12. 

Infiniti  abscissio  ad  memoriam  adjuvandam  utilis,  210. 

Infinitum  a  parte  ante  et  a  parte  post,  27. 

Infusiones,  286. 

Ingenia,  eorum  diversitas  et  discrimen,  32. 

Innovatio  in  artibus  seque  ac  in  rebus  civilibus  homilibus  obnoxia,  88. 

Instantia?  certee  locanda?  inter  historian  probae  relationes,  182. 

Instantiarum  prserogativa?,  198 — 338.  (i)  solitaria?  199.  (2)  mi- 
grantes,  200.  (3)  ostensivpe,  203.  (4)  clandestine,  205.  (5) 
constitutive,  208.  (6)  conformes,  212.  (7)  monodica?,  218. 
(8)  deviantes,  219.  (9)  limitanea?,  221.  (10)  potestatis,  ibid, 
(it)  comitatus  et  hostiles,  227.  (12)  subjunctive,  229.  (13) 
federis,  230.  (14)  crucis,  237.  (15)  divortii,  253.  lampadis 
sive  informationis  prima?  ;  (sc.  Inst.  16 — 20).  255.  (16)  januse, 
256.  (17)  citantes,  259.  (18)  via?,  270.  (19)  supplement!,  27]. 

(20)  persecantes,  274.  Instantia?  practice,  &c.  (sc.  21 — 27),  276. 

(21)  virgse,  277.      (22)  curriculi,  282.     (23)  quanti,  287.     (24) 
lucte,  289.     (25)  innuentes,  315.     (26)  polychrestas,  316.    (27) 
magice,  334.    synopsis  earum.  336,  337. 

Instauratio  magna,  91,  113. 

Intellectus  sibi  permissus,  13,  14.  humanus  luminis  sicci  non  est,  28. 

ejus  impedimentum,  quid,  29.    ambitiosus,  44.    abrasus,  94.    co- 

hibendus,  100,  101.    per  novam  viarn  exaequatus,  120.     non  con- 

temnitur  sed  regitur,  i  24. 
Intelligent!*?  et  angeli,  183. 
Intemperantia  philosophiarum,  50. 
Interpretatio  naturae,  6.  16.   quid   sit,  126.     opus   mentis   naturale, 

130.   initium  ejus,  seu  vindemiatio  prima,  188,  189.    a  sensu  in- 

cipit,  256. 
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Inveniendi  qualis  modus  rejectus,  49.    tabula,  go. 

Inventa  quasi  nova?  creationes,  127. 

Inventio  tormentorum  igneorum,  104.    fill  bombycini,  ib.    acus  nau- 

tica?,  105.   papyri,  iraprimendi,  atramenti,  106.  reruni  a  luce  na- 

tura?  petenda,  i  19. 

Inventoribus  rerum  et  artium  divini  honores  dantur,  127. 
Invcntum  Fracastorii  de  sartagine,  233.    scapha?,  qua?  subter  aquis 

homines  vehat,  318. 

J. 

Joculatores,  283. 
Jovis,  satellites  planeta>,  258.    motus  generationis,  306. 

L. 

Lampadis  instantias  quinque,  2^5. 
Lapidum  accretio,  303.    lapides  et  lateres,  327. 
Latens  processus,  133.    quid,  142. 

-  scbematismus,  143. 

Leucippi  schola,  34.    atomi,  42,  58.    vacuum  introduxit,  313. 
Lex  actus  puri,  (seu  forma)  31.    per  illam  reguntur  artes,  136.    pa- 

ragraphi  ejus,  ib. 

Levitas  corporum  absoluta,  49,  233. 
Lima,  240. 

Linea-  semper  divisibiles,  27. 
Liquidum  non  sua  natura  calidum,  ifn. 
Livius  de  Alexandro  Magno,  95.    prodigia  ab  illo  narrata  non  fide 

digna,  220. 

Logica  vulgaris  instrumentum  inutile,  3.  4.  n,  sqq.  73.  Aristotelis, 
40.     secundum  novam  viam  tractanda,  125.     Novurn  Organum 
logica  qua?dam,  335. 
S.  Lucas  xvii.  20,  92. 
Lucidorum  sine  igne  exempla,  159,  160. 
Lucifera  non  fructifera  experimenta  exquirenda,  56.  97.  1 16. 
Lucis  communicatio,  212. 
Luciola,  161. 

Lucretius  Athenas  laudat,  128. 
Lumen  et  lux  rejiciuntur  a  forma  caloris,  187. 

Lunae  radii  an  calorem  habeant,  153.  157.  substantia  utrum  sit  cor- 
porea  an  tenuis,  246.    superficies  ejus  ina?qualis,  259.    in  agricul- 
turam,  nauticam,  et  medicinam,  utilis  observatio  ejus,  333. 
Lutum  sapientia?,  317, 
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Lux  a  Deo  prim  urn  creabatur,  55.  i  17.  nunquam  fallit,  97.  propter 
seipsam  praestantissima,  129.  rejicitur  a  forma  caloris,  187.  ejus 
communicatio,  212.  instantia  fcederis  de  visibili,  237.  instantia 
divortii  a  calore,  254.  in  aere  latenter  existit,  269.  instantia  mo- 
tus  impressionis,  306. 

M. 

Maculae  in  sole,  259. 

Magellanicum  fretum,  216. 

Magia,  10.  79,  80.  naturalis,  61.  80.  220.  perpurgata,  148.  inter 
instantias  potestatis  numeranda,  22^. 

Magnes  a  Gilberto  inventus,  32.  55.  armatus,  207.  instantia  mono- 
dica,  219.  virtutes  ejus  variee,  245.  terrella  ejus,  246.  operatio 
ejus  per  nullam  substantiam  impeditur,  272.  quatuor  virtutes  ejus, 
299.  fuga  ferri  ab  altero  ejus  polo,  302.  suspendit  ferrum  ad  sex- 
agecuplum  pondus,  313. 

Magnetica  vis,  an  fluxum  et  refluxum  maris  gignat,  241. 

Marina,  325. 

Mars,  inter  planetas  calidissimus,  173. 

Materiae  annihilatio  non  datur,  289. 

Materialis  causa,  135.  136. 

Mathematica,  10.  terminare  physicam,  non  generare  debet,  94.  146. 

Matrices  minerarum,  fossilium,  &c.  328. 

Mechanics  artes,  62.  78.  148. 

Medici  in  secundis  qualitatibus  utilem  navant  operam,  47.  eorum 
ars  adhuc  superficialis,  70.  eorum  emplastra,  &c.  277. 

Medicinse  purgativse,  278.    soporificae,  et  alise,  323. 

Membrificatio,  263. 

Memoria,  in  ejus  naturam  inquisitio,  209. 

Mentis  humanse  idola,  14.  19,  sqq. 

Mensurae  temporum  simplices,  285. 

Metallorum  calor  intensus,  176,  177. 

Metaschematismus,  30. 

Metaphysica,  146,  147. 

Meteora  ignita,  150.  158. 

Microcosmus  Heracliti,  22. 

Ministrationes  tres  ad  educenda  axiomata,   1 49. 

Miracula  naturae,  219,  220. 

Missilia,  eorum  motus,  248.  280. 

Modi  veritatem  inveniendi  duo,  13.  experiendi,  56.  invemendi,  72, 
73.  septem  operationes  super  corpora  naturalia,  316,  sqq. 
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Mora  corporis  calidi  auget  calorem,  179. 

Moralis  philosophia  theologia  antiquorum,  68.  adhuc  non  profunda, 
70.  sccundum  novatn  viam  tractanda,  124. 

Mortificatio  argenti  vivi,  302. 

Motus  vulgares  differentia'  contemnendae,  47.  violens  et  naturalis, 
48.  248.  rotationis,  141.  242.  uugct  calorem,  177.  est  caloris 
genus,  189.  ejus  differentia?  ad  constituendam  formam  caloris, 
191,  sqq.  multi  mixti  motus,  193.  et  quies,  233.  diurnus,  243. 
missilium,  248.  quando  non  mensurari  queat,  268.  terrestris  a 
quibusdam  creditus,  284.  ejus  genera,  289,  sqq.  (i)  antitypia?, 
289.  (2)  nexus,  290.  (3)  libertatis,  ib.  (4)  hyles,  292.  (5) 
continuationis,  293.  (6)  ad  lucrum  sive  indigentia?,  294.  (7) 
congregationis  majoris,  295.  (8)  congregationis  minoris,  296. 
(9)  magneticus,  300.  (10)  fuga>,  ib.  (11)  assimilationis,  302. 
(12)  excitationis,  304.  (13)  impressionis,  306.  (14)  configura- 
tionis  aut  situs,  307.  (15)  pertransitionis  sive  secundum  meatus, 
308.  (16)  regius,  ib.  (17)  rotationis  spontaneus,  310.  (18) 
trepidationis,  311.  (19)  decubitus  sive  exhorrentia-  motus,  ib. 
eorum  actio  inter  se,  312,  313. 

IVIundi  exemplar  in  intelleetu  humano,  122. 

Muscus  inter  putredinem  et  plantam,  221. 

Miistum,  288. 

Musica  adhuc  superficialis,  70.    declinatio  cadentitv  in  ea,  217. 

N. 

Naphtha  admodum  calida,  170.  Babylonica,  278. 

Nasturtium,  152. 

Natura  parendo  vincitur,  9.  129.  subtilitas  ejus,  11.  anticipationes 
et  interpretatio  ejus,  16.  melius  est  secure  quam  abstrahere  earn, 
30.  adhuc  prave  divisa,  49.  magnalia  ejus,  104.  in  sinu  ejus 
multa  et  utilia  conduntur,  105.  simplex,  semel  cognita,  lucis  est 
instar,  117.  "a  fronte  comata,"  118.  nova;  generatio,  huma- 
nae  potentia;  finis,  132.  de  nova  generatione  pra?ceptum,  138. 
principalis,  188.  simplicium  naturarum  non  habemus  veras  notio- 
nes,  ib.  adhuc  sine  diligentia  tractata,  270.  annihilationem  non 
patitur,  289. 

Naufragium  doctrine,  64. 

Navigationes  pnpsenti  tempore  totum  per  orbem,  60. 

Nix,  ejus  natura,  207. 

"  Non  ultra,"  Instantia?  ejus,  277. 
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Notiones  falsse  hominum  mentes  obsident,  i  2  sqq.  ab  impressioni- 
bus  sensuum  male  abstrahuntur,  46.  vagse  nee  bene  terminate, 
188. 

Notiora  natune,  138. 

Nova  Zembla,  155. 

Novitas  a  quibusdam  sola  amplectitur,  33. 

Novum  Organum,  temporis  partus,  66.  120.  qui  liber  primus  ho 
minum  mentes  ad  novam  viam  accipiendam  parat,  no.  logica 
qusedam,  non  philosopbia,  335. 

Numismata,  quse  consensu  recipiuntur,  126. 

O. 

Obturatio  vasorum,  317. 

Occasio  "  Fronte  capillata,  post  est  occasio  calva,"  J  18. 

Occults;  proprietates,  47. 

Olea  adurentia,  152.  161.  167,168. 

Olympus,  ejus  vertex  qualis,  155. 

Operarii  inter  vapores  argenti  vivi  in  ore  tenent  frustum  auri,  300. 

Operatic  electrica,  295. 

Opiata  spiritus  fugant,  323.    per   accidens   secundarium  confortare 

possunt  spiritus,  3  24. 
Optica  scientia  adhuc  fere  ignota,  70. 
Orbes  planetarum,  36.  258. 
Origani  oleum,  152. 
Ordo  memoriam  adjuvat,  209. 
Organa  sensus  cum  corporibus  reflexiones  ad  sensum  generantibus 

comparantur,  213. 
Orion,  307. 

Ottomanorum  erga  fratres  mos,  51,  52. 
Ovorum  exclusio,   270. 
Ovum  vitreum,  ejus  usus,  281.  321- 

P. 

Panama;  isthmus,  240. 

Papilionum  resuscitatio,  232. 

Papyrus,  106.    madefacta,  excluso  acre  minus  alba,  203.    instantia 

singularis  inter  artes,  224. 
Paracelsus,   doctrina  ejus  de   nutritione,  303.    de  rore  soils  opinio 

fabulosa,  325. 
Parallaxes  astronomorum,  284, 
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Pannenides,  ejus  philosophia,  42.  58. 

Particularia  in  ordinem  redigenda,  99. 

Partus  temporis,  Novum  Organum  est,  66.  120. 

Patricius,   i  10. 

Penctratio  dimensionum,  291. 

Peripatetic!,  eorum  caloris  definitio,  297. 

Perspicilla,  257.  qua-darn  a  Galileo  inventa,  258. 

Peruviana  regio,  216.  240. 

Phenomena  civil  et  philosophorum,39.  artis  et  natura?  comparata,  107. 

Philippi  Macedonia  ad  pauperculam  responsio,  118. 

Philocratis  de  aquie  et  vini  potoribus  dictum,  120. 

Philolaus,  58. 

Philosophia?  et  scientiarum  discrimen,  32.    Aristotelis,  40.    dogma- 

ticorum,  empiricorum,   sophisticorum,  superstitiosorum,  ib.     sigua 

ejus  varia,  57  sqq.   ex  fructibus  judicanda,  60.  Aristotelis  et  Pla- 

tonis  tanquam  tabulae  leviores  servata,  64. 
Philosophia   naturalis   superstitionis  medicina,  87.    corrumpitur  per 

logicam   Aristotelis,  per  theologiam   Platonis,   per  mathematicam 

Procli,  94.    ejus  propria  divisio,  147. 
Philosophorum  multae  sects',  39,  40. 
Phocionis  de  plausu  populi  dictum,  65. 
Physica  philosoj>bia  optima  quum  a  Mathematica  terminatur,  146. 

ei  subordinatur  mecbanica,  148. 
Picus  de  Tenaripli,  1/54. 
Pinus  picea  sacpius  in  regionibus  frigidis  quam  in  calidis  invenitur, 

'59- 
Pisces  per  interiora  minus  calidi,  173.  volantes,  inter  aves  et  pisces, 

221. 
Planetarum  orbes,  36.    spatia  eorum  non  vacua  aliis  stellis,  258.    a 

ca'lo  stellato  attracti,  300. 
Plato,  superstitiosus,  45.    acatalepsiam  introduxit,  ••52.    sojjhista  erat, 

57.    philosopbia  ejus  vana,  58.  64.    peregrinationes  ejus,  60.    per 

theologiam  philosophiam  naturalem  corrupit,  94.    rejectionibus  et 

negatives  ad  definitiones  constitucndas  usus  est,  101.    ejus  de  di- 

visione  ct  definitione  dictum,  212. 
nXrry?7  Democriti,  234.  292. 

Plinius  negat  villa  a  physica  philosophia  ejicienda  esse,  116. 
Politicus  motus,  309. 
Polus  sophista,  57. 
Porcellana,  224.  ejus  apud  Chinenscs  confectio,  322. 
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Poros  habentvel  solidissima  corpora,  319. 

Postulatum  mathernaticum,  217. 

Potentia  Dei,  per  philosophiam  naturalem  declarata,  87.  hominum, 
sc.  generatio  novarum  naturarum,  132,  133.  adhuc  imperfecta, 
136.  et  scientia  amplificant  rion  beant,  316.  augenda,  326. 

Prseceptum  de  generatione  novse  naturae,  138. 

Preerogativse  instantiarum,  vid.  instantice. 

Praxeos  vitia  duo,  217. 

Primum  mobile,  36. 

Principes  plerumque  mediocriter  docti,  89. 

Probabile,  non  verum,  ephectici  sequuntur,  52. 

Processus  latens,  133.  135.  142.     ad  eum  ducunt  instantioe  vine,  271. 

Proclus  mathematica  corrupit  philosophiam,  94. 

Proprietates  occultae,  47. 

Protagoras,  sophista,  52.  57. 

Prudentia  civilis  ex  prsescripto  diffidit,  90. 

Pulmo  marinus,  160. 

Pulveris  pyrii  inquisitio,  249,  250. 

Putrefactio  in  se  habet  rudimenta  caloris,  172.  in  animalcula  solvi- 
tur,  ib.  est  generatio  formae  nova?,  298. 

Pyrrho  et  Ephectici,  52. 

Pythagone  superstitio  crassa,  45.  58.  peregrinationes  ejus,  60. 

Q- 

Qualitates  primse,  47. 

Quanti  instantiEe,  287. 

Quantum  cosmicum,  288. 

Quies  et  motus,  233.  nulla  vera,  314. 

R. 

Radicum  et  ramorum  conformitas,  214. 

Radii  lunares,  153.  solares,  150.  154,  155.   per  specula  comburunt, 

•77- 
Raritas  elementorum,  ejus  decupla  proportio,  25.   a  forma  caloris  re- 

jicitur,  187.  et  densitas,  264. 
Rationes  densi  et  rari,  264,  265. 
Rationis  humanse  redargutio  sibi  permissa,  no. 
Reflectio  et  refractio  radiorum,  150.  154,  155. 
Regnum  Dei  non  venit  cum  observatione,  92. 
Reverberatoria,  1^1. 
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Reverentia  antiquitatis  nimia,  ~^. 

Rhabarbarum,  286. 

Rbetorcs  Gra-ci,  57. 

Rbetorica,  "  prater  expectatum"  tropus  in  ea,  217. 

Romaimm  Imperium,  ejus  admiuistratio  plurimorum  opera  indigo  - 

bat,  69.   Philosophia  Romanoruin  angusta,  67,  68.    in  moruli  pbi- 

lusophia  occupata,  68. 
Ros  solis,  325. 

Rotatio  spontanea,  141.  242.  310. 
Rubigo  metallorum,  262. 

S. 

S.  litenr  potestas,  219. 
Saccharum,  si  frangatur,  lucet,  160.  aquam  aut  vinum  in  sursuni 

trabit,  295. 

Sagittac  lignea1  sine  cuspide  ferrea  altius  penetrant  in  lignum,  207,  208. 
Salomonis  proverbiuni,  128. 
Satellites  Jovis,  258. 
Saturnus  inter  planetas  frigidissimus,  173.    motus  gencratiunis  ejus, 

306. 

Scala  axiomatum,  100. 
Scapba  sub  aquis,  3  i  8. 
Scbeinatismus  latens,  133.143.  corporum  subtiliores,  263 .  sinipli- 

ces,  330. 

Scbol;c  Democriti  ct  Leucippi  commendantur,  30.  34. 
Scholastic!,  philosophia  eorum  non  magni,  67.     per  metbodos  mul- 

tum    pbilosopbue    nocuerunt,    85.     Aristotelis  pbilosoi)biam   cum 

religione  inimi^cuerunt,  ih.     subtilitatibus  immensum  indulserunt, 

117. 
Scientia  bumana,  quid,  9.     scientiarum  calamitas,  54.     suis  luvrent 

vestigiis,  61,  62.     cur  parum  promoverint,  67-71.     impedimenta 

earum,  75.    cssciitia-  imago,  116.    vera  per  causas,  134.    ab  ipsis 

fundanientis  excitanda1,  137. 
Scintilla-  per  percussionem  silicis  et  cbalybis,  164.     per  aerem  attri- 

tum  non  generantur,  ib. 
Scire  est  per  causas  scire,  134. 
Scytharum  nomine  apud  antiques  omnes  byperborei  appellati  sunt, 

59- 
Secundse  causae,  earum  scientia  aTheologis  damnativ,  86. 

intentionis  nomina,  41. 

Selenograpbia,  259. 
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Senectutis  refocillatio,  304. 

Sensuum  fallacise,  29.     impressiones  vitiosae,  54.     per  novam   viam 

honore  affecti,  124. 

Separatio  corporum  non  per  ignem  facienda,  144.   naturarum,  183. 
Severinus,  no. 

Sinarum  regnum  nondum  gaudet  alphabeto,  /8. 
Sirius  inter  Stellas  fixas  calidissimus,  173. 
Socrates  philosophiam  e  coelo  devocavit,  69. 
Sol,  radii  ejus,  150.  154,  153.    calor  ejus,  173,  174.    caloris  ejus  re- 

spectu  ignis  differentia,  231. 
Solertia  brutorum,  236. 
Solida  ignita,  150.  161. 
Solidi  nomine  significatur  consistentia,  84. 
Soni  communicatio,  283.  306. 
Sophistarum  nomen  in  rhetores  antiques  rejectum,  57.    aliis  quoque 

competit,  ib. 

Sophistica  idola,  40 — 42. 
Spagirici,  326. 
Specifics  virtutes,  47. 
Specula  comburentia,  156 — 158.  177. 
Specus  idola,  21.  31 — 35. 

Spei  quid  affulgeat  de  instaurandis  scientiis,  9 1 ,  sqq. 
Spirales  linese,  24. 
Spiritus  in  corporibus,  145.    vini  fortis,  152.  flamma  ejus  lenis,  175. 

animalis,  213.  261,  sqq.    ab  opiatis  et  medicamentis  quomodo  af- 

ficiatur,  323. 

Spongia,  295.  super  ventosas  frigida  ponitur,  319. 
Spuma  maris  mota  coruscat,  160.    minus  est  frigida  quam  liquor  e 

quo  generator,  163. 
Squama?  piscium  putrescentes  noctu  splendent,  161.     circa    dentes 

crescentes,  304. 

Stellas  fixae,  153.    cadentes,  158.  alise  magis,  alia?  minus  calida?,  173. 
Stillicidia,  206. 

Substantia  corporea  et  incorporea,  255. 

Subtilitas  naturae  subtilitatem  sensus  et  intellectus  superat,  1 1 . 
Suffragiorum  jus  in  divinis  et  politicis,  65. 
Sulphur  potentialem  calorem  liabet,  170. 
Superstitio  Platonis  et  Pythagora?,  45.  superstitio  admista  theologian 

corrumpit  philosophiam,  85. 
Superstitiosa  idola  tribus,  40.  44 — 46. 
inter  instantias  potestatis  numeranda,  225. 
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u?.  inutilitas  eju«.  11.  i:. 
Svlvae  bmonum  et  aurantiorum  ad  Flondae  litora.  279. 
Sympathije  rerum.  299.  ;:;.  ;:>v 
Syrupi  clariccantur  albuminibu*  ovorum.  ;;«.>. 

T 

Tah^iae  inventioni*.  90.  99.  irae.  metu*.  A.C.  125.  i  20.  ad  historian? 
r.aturJem  perfieiendam  necessari*,  14.9.  comparentiae  ad  mtellec- 
tum.  i;c.  instar.tianim  nesrativarum.  >eu  declmationi*.  ifi-  gra- 
duum  seu  comparativa^  in  calido,  i  ^.  exclusive,  i  56. 

Taotu*  raa^netii.  14.5 

Telesiu*.  i  10.  quatuor  eju«  contubernale*  naturae,  2^;;.  ejus  de  luce 
opinio.  2^-Q. 

Tempe*tate«  frigidse  a  ventis  pendent.  I'n. 

Ttmpon*  partis.  Novum  Org3num.  66.  duvni  instar  solida  mergit. 
64.  operat;one5  eju*  subtilissiraae.  196,  :zS.  diviiiones  ejus,  285. 

Tenzunph.  Picu*  de,  154. 

Tepor  unde  tiat.  i^~. 

Terctrx  in*uls,  525- 

Tem,  ejus  vi*  masr.etica   secundum  Gilbertum,  255.    de  rotatione 

eju*.  24.-.  :45-  -^5- 
Terrella  maenetica,  246. 

Texturae  naturales  subtiiiore*  quam  artificiaJe?.  2*7. 
Tnales,  69. 

Tneophra«tus  inter  Sophistas  nurnerajidus,  57. 
Theorianim  idola.  59     redarerutio.  i  i  -• 
Thermometer  i  vitrum  calendare).  1^5.  iSc,  181.  204. 
Tonnenta  lenea,  ic4. 
Transformatio  corporum.  159. 

r. 

Ultimates  remm,  49. 

Universitate*  et  collegia  phyucU  scientiis  inimicae,  57. 

Urioa  solvitur  a  frigxire,  298. 

Urinatores  qaomodo  po&sint  *ub  aquia  diatius  manere,  5  1  8. 

Utilitas  et  firoctus  scientiarum  meta,  71.   et  veritas  inquisitionis  re? 

ipsii^ima,  122. 

V. 

Vacuum,  49.  non  potest  e*6€,  146.    abhorrentia  ejus,  290,  291.  per 

Leucippum  et  Democritum  intrxxiuctuin,  315 
Vapore*  et  fuma*  calefacti,  151.  162 
Vanatio  inqui*itioni?.  198. 
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Vaiietas  mentis  et  inarm-,  ic. 

Yejretatio  plantarum,  27 z.  ^02. 

Yentosae,  290.  319. 

Yentus  igneus.  104.  249. 

Venti  arcent  pestilentiarn  aeris.  299. 

Yenus  a  sole  ligata.  ^zo. 

Verba  notionum  tessera,  12.     ex  captu  vulgi  iraponuntur,  23.   vim 

faciant  intellectui.  ib.  36. 
Yeritas.  ejus  inventionis  duse  vise,  13.    unde  petenda,  35.    et  utilitas, 

scientiarurn  meta,  122. 
\"ermi=  bombycinus,  1^4.   rcf. 
Verticitas  acus  magnetic*.  245. 
Yespertiliones  inter  aves  et  quadrupedes,  221. 
Yindemiatio  prima  de  forma  calidi,  189. 
Vini  et  aquae  potores  non  idem   sentiunt,  120.    spiritus  fortis  esse- 

quitar  opera  caloris.  152.    tiat  experimentum  ejus  in  iigni=.  &c., 
168    flamma  ejus  mollissima,  i  75. 

fctces,  296.    ejus  clarincatio  per  ignem,  328. 

Yisio  non  bene  transigitar  ad  tactum.  279.    momenta  ternporis  ad 

earn  communicandarn  requiruntur,  284. 
Yitrum,  an  tenacitas  ei  superinducenda,  137. 

calendare  sive  erraduum,  163.  iSo,  iSi.  2C4- 

pulverizatum,  202.   comburens,  vid.  speculum. 

calefactum  in  frigido  positum  dissilit,  192. 

\"ulcanas,  ab  eo  ad  Minervam  transeundum  ia  separandis  corpori- 

bas,  145. 
Vulg-ares  differentia  motus  nulims  pretii,  47.  4.^. 

X. 

Xenophanes,  58. 
Xylobalsamum,  324. 

Z. 

Zernbla.  nova,   155 

Zeno  inter  soplnstas  numerandus,  57. 
Zibethum  odores  optimos  generat,  116. 

Zodiacus,  via  solis  per  eum,  causa  principalis  •secundum  Aristote- 
lem)  generationis  et  corruptions,  252. 

F  I  N  I  S. 


c  c 


ERRATA. 

p.  141.  note  17.  (line  8.)  for  "a  specimen"  read  "  specimens." 
p.  17.2.  note  87.  (line  5.)  for  "  Animalcukr"  read  "  Animalcula." 
}>.  198.  note  41.  dine  4.}  for  "  Prerogative"  read  "  Prerogative." 
j).  200.  line  20.  for  "  utrunque"  read  "  ntrum<iue." 
p.  217.  heading,  for  12  read  27. 
p.  223.     ditto,     for  12  read  31. 
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